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ABSTSACT 

The National Food and Agriculture Council of the 
Philippines regularly requires rapid feedback data for analysis, 
vbich vill assist in aoaitoring programs to iaprove and increase the 
production ot selected crops by saall scale fariers. Since tacy other 
developaent progrnus in variouB subject aatter areas also require 
siailar statistical appraisals, this handbook was developed to 
present and explain the underlying principles and processes of 
scientific surveying. This includes the fundaaentals of survey 
design, statistical saapling procedures, analytical aethodologies, 
and presentation techniques. Often these essential steps are 
presented in statistical texts, vhich although technically coaplete 
fail to coaaunicate vith the nonaatheaatically oriented. This 
handbook has therefore been prepared as a step*by*step illustrative 
guidebook, vith the eaphasis on transaitting knowledge and creating 
understanding for subsequent application to typical probleas. 
Al^.hough it can be self -studied, ideally this handbook should be used 
initially as the basis for intensive, practical workshop training. 
(Author/BB) 
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Thii tilt tona 1 F )o»i anJ A^' r i cu I ii. f c Coum; : I f NF AC ) l he r-h 1 1 i ,jp ■ nt- r: i s 

to ijapcovtf and tncr^^jsr thf t^r.^^/c c -tttJ crop . i.^dll icale 

rarn4jri. Informacioa and Rt.'por t in*- Systcmi jr» in 'K ii.y further 

developed, to pro/icit- caald ff.:"J^Jcl< ddCd K/; .-n.jlysi'. wbta. will «:i:;i.t 
the NFAC Man-ij'ewic Cofrrm 1 c Cctr in :T)i)n i t > r i n^- t r.^.t'j.- ••c.^i^rains . .. t i ( ;-. s t 1 ci I 
InfonodClon at.^jo Hct/*ri 'i i''ii'Jv fltcisi.ja .-n^jk- - r ■> tn ^ .>ns i u'ei i.i, . r. fct*ve 
acclofi arui/or po 1 1..: y . h.-»ngC' s to U.-rchcT tJif J^ jrc c 1 vt«i, jt tho . ufi.t.wi i ^mi-; . 
The A^TtcuUure Pio^rjm Kvalc^'tlon ScrvUc (APi:S) >r NFAC yr-rf vr;;i«. .ft 

function, l^i'y ri:- lity iht- tru! rrr'v>rt ->! fi^i to-h t'lr- t ,m I ;,v.:-"n Kuj 
analyst it r.?r acr^-r-jcy '-y 1^".- c -td rollow-ip ,^l;rv^•y^. ■r^t• APtS Jli.'. 
cof.dn-cci tr.'U'pvndf -..-i^apU' -lur .<?y. )t pr-Trj^n im^) IfT.in c t lo;^ i:i r,*-; ■ 
fici \ d« d-; .v>it'aiU.K l-npdct ruUizal caUnlti«:i (ryphoo.is. 

fh-')d^. ■Jr)M(irhCs. rcc.i thr^^^-h 'qu'ck and dirty" ad ..ludic^, .kr! 

i-unulrr rh»- f-ill jAr-.uC ? r < -n. ..priro .-iii .1/;. thfrj-r imp 1 . nUi 1 i - n , 
" / t . n. ' 1 .i n.x [ V •; i rui r* r »• > « n t i f ; j n 

^'S^'C ■ o i ; n-^r .,'^:-v: M — . .rh- Njf,-i.il tnd Tr- h^r » I dr v '.o'^r;»:..: 
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When you can rm?a>;ur«? what you are speaking about, 

and expresa it in numbers, you know something about It. 

When you cannot measare It, when you cannot express U In aumbera, 

your kniTwlcdge Is of » meager and unaat Isfaccory kind. 

It may he thi? beginning', of l^nowled^e, but you have scarcely 

ill your thoughts advanced to the stage of science. 



Lord Kelvin 



5 



N U E X 



2 Prcr.Kc 

I'.ic r 'duv. c 

r> Aijvjnc jw:-:':; .t v. I cii I 1 1 i c ;>ver Non - Sc lent t f U Sampling 

The V I Ma)'r i>Cc^v> Ui Cv)nduc c in^^* a StJCtsclcal Survey 
H Cljflfvtn^ the PiT'.Mijitr j[>ti D«*flalnK. the Objectives 
PUni.il „ Jii.! ^rjirauutn>' chc Survey 
10 The i^ir'-ii I .:ip. , trt- 

S.»nit- Hd^^- rniscUil C >ru cpc s (Avt-rjyes) 

Pefcerktd> c ■ r! H ini- Ordering' 
1/ Tli*f NMrrn^l. .'IS : r I? uf On ('.jrvf 
H The SCintl.iit ' L'wi.iLlMi 

I') Imporcjnc C ^ r t i I £ D*- : c nn in in/ Sdnplo Siz*.- 
20 V.ir J/«bt t 1 C y 

2: Conf I J oner 

2 ( c i ini; r:) S. -'.'Ti p 1 :i I z k- K ' r^rni 1 .j f ^ r £ i c Inwi t i n ^- a Mean 

26 ');5r. ifvvjrn S<»mi.I i - prt I j Mr EaClnuitln^ d PtrcentaKe 

2 4 J' !**ptifLv Sjn^>Itiu: >.,Tr;.<!v; 
2*^ ^! '!pl«' R'lfK! (TTi 'JjnpLl 

::K!>>tn :)i;ir: . ' T v» c ^ d r t» 

V j( .:,irJ. 
32 Sv i : "-n.i : ! K jr:-.! ■> » 1 
3'3 Sc fii c I i L- i H.ip. ;>HTi;> I ![>>' 

15 C<>ndMC t Iru; f^h^. ".'ir 

36 C.n.'t i.m-* :> ;:rv,- in r . , n«l.jc : t Survey^i 

3 ' Ev J I u.i r t fu t h.w ' i 
3'> Wo l,.hr ir 

40 Cr HU* 1 nj,' Lyd : i 

44 Pf rt v^nc,>.- • r rt'-->u en y j i . 1 i )n s 

4o Shfppir^l* i. rr-.-.-^i ^ri t >- Cr-mped Oflt^i s Bessol's Correction 

4/ Coer f ic icric 't Viri.ir l,)fi 

4H UcMt2tn>' :h.: n*. r-ol 1^ I c - 1 bi> t loa Curvo 

50 LMr Tcr'^ln ui>.' j'^r . b jh i ! l t v 

5 1 Non » No rT^.i ! 0 i * r r I r«j t t s 

52 St^n«!.ir^ Krr . t' >!tvin 

53 Conftd* v.o [ntTV.W <in»:J St.indiird Error .)f tht' Mt-an 

54 Sc.indar-J fl.r^r of i P.-rt ,:nt -iw* 

55 Cnnf i(!^-nct.' I;U*'r.»I md Sttndjrd Err)r jf ,i PerconCa^>e 
5b St.intiird E^r :r U ".h*- Vt-.m Mr StrJtlrtod RiindoD Sample 
5' E,it trim t I n^ C ui: Ick-nc - Intervals J r-^n Small Sanples 

58 C.>rr«^ I ^ c 1 

5*> Lln*?.ir '^.-) - i-r I i c I >n .f Tw- V.ir Indies 

60 Llne.ir R^nk -^rdr/r ? rr»* I i*t i,^n >f V .i r I a «» 

61 R*'v'r''3^ I >n An.iiy'i^ 
^3 S U*n I f Ic »lnc 

64 S i ?n i f i c ince Te3rin)? f )r .) Me.in 

65 TYPE r ANfD I : ERRORS 

^6 Si>'r>» f u-^nf^> Tosr ln>,' ?' -r , Pf'rf -n ta^M* 

^ ' ?rt»scnt A'. : 'r\ - t R, 1 r 

Md ! T t' Ut*" ; in Vritin^' 3i rvf?y Rt^port^ 

'''^ 3r I.' !" i nr •» , , n ! / vnr Im-; i m 

' T-iM*' I A Pi^i.^ >i Rar^dom Di/lta 

r 1^. J T^. NT-.ii r: • sr r fb ,t i )n Curvo ( Includ In^^ Cuxtk l<jt Ive 

Pri^.Sjh i 1 . t. ) 

rjj)l-' 3 "f>.' .J-r--^.tI Tur/f ind Rflar-^H ?r ^h<»r i I i cy 

■'3 T.i.'U' -» ,>t'.fl»»n- I' Di ';r r ihwr I .)r; 



. 5 - 

lyrtooucTioN 

Scrientlfit d^ta are not t^keo for museuai purposes; 
they art? taken « baiiils for dotnp something. 

If nothtnji I'i to be done with Che daCi, 
thtra there la tio u"»e collecttnf^ any. 



W. Edwards 0«iiiinf 

One of the tnosc frequent 'quest Ion- statement'* challenges an administrator 
or a technical jut> )ec c-mactei specialist la likely to make to the scientific 
approach to aurveylnc i 'i - 

W^y jhould I bother to go chrouph statlsclcal raumbo • J titnbo In 
order to g^icher AC\t\ analyze data; I know my field, I have n 
••feel" for Che situation In my area, and I know where to go to 
Mil questions to jupplemenc my own personal knowledge. How can 
>uC9lder9 who select naoaei; from a book ot nucsbers or a deck of 
cards. InsCC'id ?f Polnj^ to the places I recomnend, possibly cotoe 
up wfth findings !5..'CCf'r than nine? 

AlChoufh htf inav not say ill of Cht» above aloud, be sure he thinks It I 

There are :.yf. course several vavs to make decisions without resorting to 
siclentll'lc statist leal sample surveyn . 

1. CtLes!^ 

2. Rely on prevlo»^s experience and/or tnemory 

3. Use Li^i-lc. or '*c wantsn- sen*te" 

4. Make "vspoc chv,:!<'* md 'MudpftnenC'* surveys 
^ . Take a [i)0% survey 

Many good decisional have been made using these approaches, Cnfor turucely , 
many bad ones ha /e al-tr> teen made. The dltflcuUy with non-sclentlflc ' 
approaches Is thac thev are usually very biased, even thouft^ not IntenClofully 
so. Oenplce the f.icc chat the dar reported In spot checks My be accurate, 
there Is rwi s«Hurnnce thac the c jslonp drawn from It are vAlld and 
reliable. Ur.lnf %ucb information »» a basis for making program manjigemnt 
decisions ts therefor? a rUky thlnp though spaln no one can say how 
r l.iky . 

Scientific S-»tnplinp i^ the use if e/flclenc and effective systematic methods ' 
for coUecclng, Interprectnp and -^reft^ntlnp d^ts In a <yuantltsttve manner 
to facilitate understandinj?. SclenafU saripllnp is noc Infallible, but 
bias can be ellmlnat«d to a g;r.7at entent, and the probability of being 
correct ascertained. Ac the other extretae, lOOa surveys are expensive, 
rime comumlnp:, and ofCen impossible to conduct. 

The prime purpose of scientific sample surveying is to asslat program 
management and policy decision making. If sufficient secondary data ^ 
relevant to che pveblem i, already available, it may be used as the basis 
for decision-making. If s-condary data Is unavailable , or insufficient 
for the purpose, primary da ta^ -hould be collected. Thus the need for a 
survey Is created. 



1 Data orlrin^My r>ither»>d by qom4ponr ^'lie. 

2 New and orlalo.il dAta. 
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AiwAyrACKs Of scl£^^:ly^c over non- scientific sampling 

Ifnii^ts Approt>r t4t<r tcltrncifLc mechods are u!S«rd in ch«^ colleccton of data, 
• cattstlcs can b«> cllscredi ced tn Cht; eyes of nwinagemenc. Undue confidence 
placed In Inc iffipiece laappropr l«Ci? daca oiay Itfad to wrong decisions 
bem^ made. 

Before we jj.i any turchcr then. I want to dunttart?** the WT>y of scientific 
sampling. The rest .>f the booklet will emphasUe Hoy . 



Principal feaA)na for scien>.it_u 
s amp 1 1 

\. Bias .i.^d ■Ju'"; jtfc c I vlcy la 
selcccinR sampli: t.niCM ih 
:n 1 n t m 1 z ed . 



2. Prtf( L'i*.» qii<inc Icat i vt! t a tem^nt 

can bf Tiade rewrartllng hov ^ lonely 
che sampU: can bf ox pec tod 
r*? f l*»c r c he >>pt. I .K I .jn t r or: 
which I: 13 drawn. 

4 . I c 1m ♦? f f u: h* n , f ♦ c ' v j nd 

«<l2t' )t sampltf n"<. ejti irv r ^ :n**cft 
managem»»nc ' >ptrc i r i ^ t i >n s . .jn 
bo c,i I c u 1 4i r d . 



Dlaadvantayes of judKeroent sampling 

1. AlthoLt;,'h seemingly logical, 
persona I b iases can severe ly 
Il.Tilt the data collected* the 
ttndlngs !Day be invalid, and 
•:ub(;t;qi:ent utilization can lead 

^ross errors In policy and 
program caanageoent . 

2. The validity of "judgement" data 
cannot bt* est Imated. 



1. Th*.' dt'i'fce ttf accur^j^-j of 
" jiidcement " data CciOMOt be 

qiiap c 1 f lod . 

-*♦. The <jan3ple drawn by a Judgement'* 
nidy be much larper than necessary 
Cv/ d) the job (and consequently 
vjstef'il of resources), or too 
ininll to reflect the situation 
.icc'jritf ly , which lo addition 
ti waiting resources will also 
fail to provide management with 
adequate ass'^ssmcnt. 



In ihort. thf ^«iluli:v ' -x " ;i;dp**rx»n t " i.implr* is- ^fner-iliy limited to the 
<;ample popul<rl>r5 ;c;-li. ir.O . /jfu^ it :<c pr5ji*c'**d t :» a larper population 
with any dryrcf > ' r )ti : j, J** -^.l . 

Furthe mwre , Sjmp I inp >• t n^^ ra 1 1 y raoro tic cura c*^ th.m I )0'X enuroerat ion 
and much more pr .ic r ic .i 1 . Th ; ^ 1? so because thrre are nftany different 
sources of prmri In .any »^numi'rat Ion of mas« d-it.^, F "^r example, varying 
intprprecatlont by twip.- people of a cotrmnn guideline. Incompleteness of 
responses, ♦-rro^s tn proc Inf, the data, delayr; Ir: process Inj^ because of 
the volume. Such cauy^'i it i^rr.^r art: not eajily controlled, hence the 
smaller :he sanpl.'. l ht* Ifsj; opportunity for mlstaVei; to enter. Thu3» a 
car-^f'ill / crinr r ol 1 r»d 'i-mpL* , rv^n thoui.>h •stvi I I . is .^n Invaluable aid In 
pr->c?ram Twina^errj** r^t . Jn - i p\> I : c y rrvik i n^; , 
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THE FIVE MAJOR STEPS IN COHDUCTINC A STATISTICAL SURVEY 

I CUXKIFY THE PURPOSE AND DEf INE THE OBJECTIVES 

H PLAN AND ORGANIZE THE SURVEY 

III CONmJCT THE SURVEY 

IV EVAUiiUE THE FINDINGS 

V PRESENT THE RESULTS 

£?sch th*:«iv 'iZK-^n will bt dlscusatd In mor%5 d«tflll In th* 
f ol loving p.'igt a . 



9 



CUAtrr THE f^POSE AND DEFINE THE OBJECTIVES 



t ^urptx ^ / Pr^^b 1 «m SCdCcnxgnC Surv^ya are usually re<)u«^8C«<j to provide 
«ri«werf f )r awmAgement tin prablcmj they arc eftcouncerlng , SowClnei 
th«ri l« rk> i>A:tUulcir '*problefli"; mana^emcnC ju«t w«ncs to be kept 
t;it>rmed >ti the ^cjCu^' of ke?y areas of a project's Implementation. 
In diiy ^/«jnt. ytmr first ta^k in to develop a concise itatemenC of 
ru*' p\irj>cMtr )f prnblem Frequenily, managere«ot*i request Is only 
hdlf fornjuljted. ambiguous, a ittatenenC of observed symptoms or 

rhjt t>oth<-r rhem and often it Is expressec: as a question. 
Get y'>ut guidance clear on what you are to study before you go any 
further, y »u will waste a lot of time and effort. Once the purpose 
or prjSlem hjj b<f*/n stated In an oh)ective aiaancr the need for a 
iicudy h^cofiiei cUt»rt;r, and the det/illed survey questions can be 
torrou I .Ued . 

yjtl ^'^^"^ '^^'^^^ marui<?ement want the atudy? Often managet fr\£ has not 
thought throuph the i^se t :> which the answers to their questions will 
b.* r»«ic ^nce rhev have been obtained. However, until you and they do 
und<»r3CJad and ha/u defined how they Intend to use It. yuu will be 
hfjmperea In d«?Cerralnlnv the klndy of questions to aak. and the 
manner in whUh ch»' findings should be presented. 

lanpo r tance How Important doeii management consider the need for 
answof^' Ontp ihl* 1; eatabliahed, you have a basis f.-)r establishing 
prlorlrl-i, determining I lf?>iCaC ion** and obtalnlnj^, personnel, equipment 

an*! t'Miiiiny f;».c>p»>rr 

Acc. i racy How accurafv dt. thn* results nct-d to be In order to meet 
TUinav-mfnt • s fee Ives. Data cillcctUn and annlysfs Is, t ixa*' 
conMuminB jnd exptfnstve Accuracy can only be obtained at a price, 
.id'I if'nln*.'ih inp rfCtirns tor expended effort are always present at 
th«- M.rh*>r ! - /i- 1 3 . Mln l.-nlz i nj? rime and t.o»t aspects should be an 
Import -inr >ns Idt-raC ton. 



lui nj' 



'Vhe-^ Jors rTMina}.'emeac want the resulc^i? Deadlines are Important. 
If r^f^ an.swer ii T'^r^i'j^^\ af:er rho m-ed for it. the entire effort a*y 
pr )v»* -iacUji. io n:atrifr h jw aicuract- the report, or beautiful Its 

^- Ciy'it What iH tt\** '••ud^,et Itmltatliin tor this survey? 

Wh*fn trade-off^ hivp to be rrwide ^€?tw»en accuracy, timing and cost, the various 
option?* .should ht.' di!;c'-;^it-d with •nannp.ement before the study: not offered 
up as fxct;-,ei iftt-rwards for 3 less than adequate )ob\ 
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II PLAN AND OfCAHlZt THJC SURVEY 



Mf;0» ASFCCTS TO COWSIDEy 

A<^«lnUcrattv> What iund$ , •ttff, equltWient and adminttcraClva 
coordirudon «r« n^ceasary and available to conduct th« survey? 

b. Technical 



^' Pata Onc« the problem Is understood, you should fomilate 
a number of logical explanations (hypothesaa) of <#hat cauaed 
tt. This In turn gives direction to the kind of quastiona 
that need to be astked in order to reaolve which (if any) of 
the hypotheses are correcc. 

Caution: Failure to take this step, nuiy result in the 
gatherlnj?: and compilation of a lot of data only to Itarn 
later that they offer no solution to your probleal 

a- Wbat specific data are needed In order to aoaver 
the various hypotheses presented. 

b. Whi»t secondary data ia already available and can 

be utilized to obviate collecting data that 
already exiata. 



Source What is th€^ tnoat appropriate source for 
^>btalnlng the required data. 



d. Method of Collection 



1. Secondary source statistics 

2. A^ialysis of secondary source data 

3. Personal interview 

4. Mail questionnaire 

3. Personal meaauretnent by survey staff 

6. Personal observation by survey staff 

^* Quaationnaire Format Design and formatting of queatlonnalrea ia 
Important as it Improves accuracy in recording datr. Wherever 
possible this should be preteeted before actual use. 

3, Master L^ats If the sample is to be taken from eatabliahed oMater 

lists, copies nu3t be located. 



4. Work Schedule A work schedule for coaipleting each major atep of 
the survey must be prepared at the outset> and then adhered to . 
In order to complete the work in time for management's use. 

Sample $ize and Distribution An Appropriate 8anp!e slxe imtt 
be detennlned. Too la'-5:e a sample will be wasteful of reaources 
(tijne. money and people), while one too small, and or drawn In 
a biased rnanner may produce Invalid results. 

>lDat of the above reqt^ire U r. t U- or no further elaboration In a handbook of 
this nature Questionnaire and Saaiple Size detenaiaat ion will be covered 
in more depth on t:.e foltjwlnp page*. 
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THE QUESTIWNAtRK 

Tticr« i« no itach chtn^ an "Ideal" ji.e^c tonn«ilre . QuesCli^nfl «nd foruitji 
c.«in b« as V4irte<i a« p«90ple. Nevvrrchc 1« is chere are certain useful ground 
ru)>;4 that tan '^ac/l'dto thtfir c*>niitruc r Ion, I Kill only cover the tyf>« 

qu«tit lonrut Lre chat 3 Cr4in«»iJ Interview**!: would use to record InforoMClon 
for numuaL :abulact,.n. a; ihm i the okjhc iik«;ly toim that will be 
utilized ^y NFAC in ch«? lniu«?dl»itr future. 

QUESTIONS 

a, >lnyle PuCPiX^e Whene'ver possible, limit the survey to a "a Ingle 
purpt.Mif'V A puor, ''it £ r>.'<'|tic'rir pr.'*t t u li t.t cry to accomodate 
th^f ncedi ot i«fver^il fiit*''ecent m^naf'ement groups In one survey, 
ra t lv:)n«i I I/. in><f that, "tt (tt^csn*: ttikh? nuc h h>nj'trr to ask another 
question vhlU* voi. irc there" Jnd "It L^v cheap<.*r than running a 
aeparatt:' sv.rvpy* rtc . Un f ' r t«jnj 1 1- 1 •/ . "rTtvi I c 1 • purpose ahopping 
expedition" ii3»..iilly r**iiulcs in ti cumber a oitie ccnous-type document 
t ha t iiay nevr r ^t' t ouj^. U* c e I y an^» lyred . bu t wh ich vl 1 1 e f f * c 1 1 vely 
K Inder che ^..i tb>- r i rv j^uJ pr s ?» 1 np, ii t da t/J for the pr lioai y Intended 
ptirpoio. Purth^TTHri* , \ samp It' survey that l3 properly structured 
t o tneet a 'ip.M. [ t IL I a ^.'f r 1 1 I y not n svi I tab le vehlc le for 

an*wtfr tnir* jtiu t ^ 1 • r)'4r;n'-^f qu^M f ( '.»;i»t fr^m rhe ^»an>e sample base. 
Cona«f quir* nc 1 V . »*v»'n i: ir ! i rjndl/ied. much .yt the additional data 
nj#y be tnv;i I i*i . 



?lan Ahaad Wo rk r-^iL kw i n! . ' planri i - ir t hi' '^l; ^'s t 1 vinr;? irv In terms 
>t rhe fin-^! r^'p-^rl r^»«it . will hf i nj?^ t> nuinajjcwnt. This 

will ».*nabl«* v". * jr-ily: ■ vht-t^u r Ib** rii<ht qi.t^ati ms havt* bten 
included whttjh vill fir>'«'wj»* r:.- in-jwrr*: r^'ques t 

Ltmtr rht' Nunibft- '^'.A^.h .j,,.-^*i,)n .:i(;l<i*-' takos t Imr <'ind co»jt«» noney) 
to a.ik , prov t^ ts ind in,i!vzi- M;iri.it'v»"'i«?n: % <jhiltty to ask queotlona 
will alwayt fxceed ttri st.Ttt's cip^icicy t ) provide answt^rs. Therefore 
b<? s;lecttv«. Sc r^-vMi «' irh ;>r>;fo >f?d qut'stjj;i ^/ir^jtully and decide 
whtf'ther rh«» reiootiflfnt l-x rh.* d;ipropr * nt:** sr)ijrcf for the answer^ or 
whether < ach m.iwirr c m v rt.idily /.bt.Jinrd rlsowhere- 

Avoid "1»'^<J i r i ^> ' rQt:qr j >n.'i i uioy pof^pU* loI-t thoir answers to please 
the q*i»?^» 1 1 >ne r . Tb«^v c<'l' him whot ' h-v cblnk ht: wants to h<rar. 
Other*; will M br r 1 1** I v i^j. : tort ib«Mr inswtr*; dr;-)t'ndinp how they 
percel/i* rb»' .ionw*^^ r-j.jv ..-Z'-d. Y t.jpuw I 4.Tilnat«' all problem* 
In thl.^ 'it»^), ''"'.c vo', an j-rTpro'^»« rh«' si-.t t o ri.> Iderab ly by being 
cjr**^'.. 1 to pbrj;-' v 'ur i ^n ; >! .i^ pos^lbK^ to avoid 

hlntlni^ At ^he "-U* i. i r tb I . " irj,.w«-r . 

A VP 1 d "Mem) r " . c : 1 o n s v'-'^'^ti^os w* U b r-ly -n an Individual's 
recill ^nd . innor * .erlfi»d in ^ny T.o.4n i n^^, I vav ar^ likely to 
have it hi^»K d»vr«t' of Maccurjcy, 

Cro-<« C h ?ck Qtmr^f 1 ^n ; H irhpr** Is 1 Ike I v t i a ^tr^ olerwnt of 
dotiht or d t ^ cortloQ in • r^nsw^^ r . pro / ide for s .-sne oh 1 1 ve ly 
•/ertflabK' cr>t;<« check que it Ion*;, if poqslbl.^. 

C lar I ty Z'^-^n -hou>7h th»^ q'jostl^)n i a clear to you. and yotj know 
precljiely wha r. vo'; m*?an bv ir. -rake surr th.it others will interpret 
It In the sane w,iy )th«Tvi<?*\ each surveyor will interpret It In 
the field in hi3 cTwn tvrrm;, and vou may end up with con ftj sing and /or 
useless results. If n»»c v-^j -tii ry , rrphra«:^ the q«jeution, and /or provide 
additional ?tiid<ince vhjt It mo-m?: . definitions, etc. 



h. Pre-Ce9C y>«ir qur «t I -.n*; '^r Mk'»r<; hrfor*^ decidir.^' on the exact word^.ng 
to be ufled In th»» mjf^ t lonna ; rr , 
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FORMT 

TH« toUowln^ guidelines ^rtf provlu**d. to f»cilltat& both th« gfCh«ring 
Bnd cabulAClon of ch« aata 

«. tdent If lea t loft Euvh question aiid possible? r«sporx8e should be unlquttly 
Idenclfted, with «tth»;r « number, lette*, or both, so that* they nay 
be readily r^-ferred co in th,? proce<:ising and analytical atage without 
repetition or referenc*? to ch. subject micter Itiielf. 

1. Queitinn 4. Yes. 

? b. I No 

b. Mulclpltf Ch.>ic<f Structure ch< cormat ho thit as many questions as 
possible can br answered waCH a check nuit!<. Spell our cacegorlea 
In which responses J re expected. 

2. Question .i . Alvaya 

/ b. Sotnetlaes 

c . liever 

c. Numbers When number^j *ir«r required for an answer. Indicate the unit that 
is require^!. Leave apac*? for raw data to be reCord^rd In other units. 
Often in ths fi-id rtfiponses ^ire not in termj of the units desired, and 
recalci'lat ton rnusc be dote prior to tjbiilat ion. If i\y spr.ce Is available. 
Lhe raw r*ata may be inserted wherr the !iCjn<1irdlztd unit r^sponac should 
go, which I cad a to <,c^us errovs. 

^ Question , Metric ton- 



iPiLEiil£ ^^^vc ?lency < t "'^itt- 3pi*cr" around each re»;ponse. The answer 
is ffoin\^ :o be flllrf in under field conditions, i ot stacll typing. Alae 
iMke allowance'; f^^r coTrwnts by the Interviewer. 

Block Answevs Sti-nUt^ ulzt ch«. manner tor recordlnf answers. Uaually, a 
left hand or rJj? : h,< iO cclnmn i< ctuier fo*' '^iroc »sa In^^ than respon«ea 
scattered tnrcu;?hrji fh'> fonu, or on j rjing:lf line. ?or oultlple reapoa*ta 
of varying I'-n^tK ir ti e^Ti^r #^0 bctn tecnrJ «nd tabulate tac ancvera 
when the Mr.nV qp^cc j recedes, rather than foliown the item. For example 

^. *' Ye^ QTjesuiont 

b . ^........^^ ... 

c . Do n * t k .iv>v/ . . 



Instead of - 

4. Quest ion : 

• a. Y*fS h So c. Don't knov 



o t 

4. Qun«jr lAn 




A recent ««ucvr / fo.-fr.^t u-.ed ^y tSe flK X is <hovn on the followlnp page. 
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M^S^NA 99 MANACEMENT INTOIWATION SYSTEM 
Dr\TA VEKlFICATlON St'nvri 

November 19^4 

PROVINCS; 

^ M«»i 99 H*rctar»-» Repoirted flAFITIiD 33 of June 30 

^ 2. Mas 09 Heccarcit Reported PLAVrED aa ot July 31 

3. Mas ^>'> Hu^rareii Keourced ;{ARyESTED as of October 31 

4. Man 4^ Hcrr.^res HARVESIEn VS n fETCEJITAGS OF JUNE 

"^^Ja Ht'Ctdr-. Report'vd .HVnVESTED AS A PERCBKTACE OF 

jiTLv Pu^T^^;r;s 

6. HYPOTHtSl-' for APPARL.Vl' 'TRIOR i n 4 or 5 above. 



ri'iLO COK'\Eir' in rt.!.,i;y v ." -Jato .itvi hypothesis, and/or 



> FIELD J::^^ME^fr >n cur.icy of rt';>orce<i yield and reason 

f ' r *nfpx»ri-n; or . 



a.: J 1 a- ;i' t r* - ?*onofted Planted na of October 31 



* '"^ CumiJ :K ^ /L' -Jt^.tj'^*'*; {-•pt)r:ed Htr-^esCed as of 

_l) M.t-; Zsc .T..ir,.<,' :T,'.NDt:r r;^op Vet^^^e dam-ipe (II minus 12) 

M^,, jn C;ciT.^ti'd sr/vNDlN\: ^(tOr* AFTER DAMAGE (U minus 13) 

FIELD COMMENT B'nrirrjt,.^ -9 STANDI.^; CROP AFTER DAMAGE 

If i..>nsit**-ri-a in t;--r. (Q- --^tlon If reported 

d.im*is>.« iH .-a/ A.i'. '* ■ t*:."! province and Question if 
r. ported (^jtnuifrn .:r,:i^»lrnt T.^tal ramjpe or Includes 
Ovir C t 1 ! fi jrn.tj: 

FIELD CCr-fMENV tjr Im.it.r' P(TT?:rmAL flELD of M«s 99 

jnd In;; C 

_r^. ^;r(rr.tr. r.. r,l.i-..,r^ iM.i-.tlnp a-, October 31 

E<;fim«»crd ^^>^./*ti;- C ,it!», I 1 1 j H.i rv^-s 1 1 hk a« of October 31 
/\ <« C i mil t ^. d N<»,:, 'i.'!,' r. 

^2], £.-.cir:^t,M] Vrcr .'.a- . ..I :r T.^^ol D.-may^e Ha 

_22 . S.<;c tm*»ted Km/K^^ .sr .»^vJ i r.k <>'rp 

jy, E'ttirra'.fJ l'ar?"::JTrAi. Y*rLI> m ^ton/Mi)s Standing? Crop 
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DgTERMlNlNC SAMPLE SIZE 



Sr 4C Ij*c Ic 1 -invchodi* jfc iicn^-rHlly useUsa when dealing with one, or only 
a tcw quancUailvt md«iu i ctaenc ^ , " U in not. possible Co prove a point 
.^r -»,hvd 1 ti?ht jn j probUm unl^^^s a number of m^e-asu rvm<;nt a or observations 
jfv tv.nlaMc. Ac the i.*au? t L.TH.' , complete couac* of a population are 
li.-juijlly cl'ihcr liiposi:lhU' c? obtain In awac InatancfS, or prohlblclvoly 
c Kpc*(j-i I vc , rhu:» -ianipLlni^ lit rc/jorCcd to js the most expedient mt^thod 
t'jT '>^CJtnfct^•. daca dbouc j population jC a reasonable cost. 

Vhrtt 4 14^ idmpK- is tipproprlact for conducting a survey howt?vcr? As a 
central r-jU' chui.ib, ^tCatlatlcdl c«'chnltiu»?3 can usually by effectively 

U-d^ w hen jc I «. vise 30 aiyJHuremcnLs <irv obtalrted at random, ^ ThTsl » 
ui.'ily Iniuf^lcUnc however if wish to present our findings with any 
q>j.*nc I f I ah le dejirrce of c v-)n f Ide nc e . 

A >?r«?cit Jv.4l ot C toH" , oiont^y arvd effort cjn be wa^tk-d If the ^izo of the 
s.imple li i Ither largu-r or .malU-r .than Is requlreti to meet the specified 
:u edti or n^in^ittjer.ienc In c onduct Inp th^. survey. More Items than required 
ii^>jld wt-,:^ reioi.ifc.3, while fv'Wer It ens than riccessary would also give 
r*'^uLr; with K-iH c^^an Lhv rf'q»jtrcd rellablllCy- 

F I r'* t . wt ntiH c or r vr t two p yula r , b\i r ront jus mHcoacepc lona . It Is 
•nrvn thought thjt i sampU- ,hould be s .cx* porctntaf*.. say or lOX of 
*:h.- pv>pul.jclon under ^Ciidy, S-condly, It Is otton believed that n large 
•iiimple 4h^>'.ld tjken r'rora a largi population, and a srrus 1 1 jaoipLe from 
.t •in.Ali p-y^t} \r i rA . N^uhef of these Is corr^>ct . 

In lit t. r^lnl r.^ rhe .iUc >f i ;* ample che .ictual nuro^'rlcal size Is usually 
Mr r T H>re lmcH.>rran: in d. cormlnlry thy rellablUcy of thy r e« ul ca than 
th.- pers. ■ mtttys.- i tze . in tjct, If the snmplv Is less than 5 perc<»nc of 
th. populir l.in und. r sti:J\ . Us p^rcentag*. siZv plays no sldnlflcflnt 
rolr.' in de?:. rninlr^ re I I a'- 1 1 1 1 v . 

•secondly. V' 'vn if tl". ?cnnpU ^iiv is thought of In terms of number of 
iiolr^ rather th.in i.x^ D. rcentJgc of th-- total population, th«' size of 
th. popul.it i(?n if;<tclf a minor factor _ln detenalnlnR the size of the 

F,''v»lly. ch. lnf.>m.3tl?n d . r t ci rron ,i survey -a based on th* actual 
unlrs iv I cr .d In tht s'lmpu . Th. r.sult** however are applicabi.^ tc the 
r :t il n.^pti Kt? I "tn tr-:>'nwhl:b the sanpL was dr^tvn. Iherefor^ Ic Is 
..on.»n)i il r - i irnp U fr rs is l-^rftt. a populatl 'f! is p*iS6ibU» >?lv.'n the 
I Iml : r ion ^: o: 'lon*^^.. i r v . 



1 Nev. rrr I . - T?,»r!v p op! do aaki such JiidR^^'A n^ s for Inst.ince th^'y 
will i - ^rm*. nd c j.idemn a p.i r 1 1 cu It r r . s t JufiMTt on t bas I s of 
.'tclav- v^v M th f. , ^v^n though iu ch». lonii run that may havw 

^v- "I IP. .inu<.i» 'l ^ituotlon, not typic'l of "ru?r»Al*' pe rformance. 

2 Cnitlv>r. "hi^ t r ly ,.n<ibl. s you to p:vner»lize about a situation, 
^•j?: r.h« .^r ic i not r. vi r s 1^ I . cmrot raik* -specific 

lr>f r» ibvv t ' p < r * i c u la r f a q> . For in^tanc*., if it Is found 

th.jr rh r/ t ij^ inv)ui.c of rnlnf.ill In Parop.iura on August r;t over 
"hs .^-i^: t *. jy y.-jr. ^ n 2.li Inches, y *;h<njld not i.t^^ tMs 

r.) pr. dir: ^„xr v or it will hv 2.13 in. h^s. 

3 R.>n«!omne ^ < wjl' In ^ir tCr t I on paj?e 2^ 
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SOM£ aASiC STATISTICAL COHCEinrS 

Btfft>rtf w*r go any further, I want to review some baBlc statistical 
nwaautef avtd concepts that are used In determining saoiple alza. 

AVEtUCgS 

Thv (oo^t frequently used statistical measure for describing masses 
of dsta is the average, becautie It reduces the caany foaasureaicnts 
to 4 single figure, and makes it possible to generalize about Che 
1 1 uac ion. 

An averaKe l9 a sln^^le vaLu^ derlvt*d from a group of values, which 
Is «j«ed to typify the proup. It ithould L** b<)rne in mind however, 
chai 5lnce it a sini.'le value. It does not accurately reflect the 
scandlnv; of every izem in !:he .i^C; up. It merely provides a eoeans to 
generalize jbout a mas.-i of Jata. 

Tbli l« somen tn«!i jnlAundersCood . because the variation around the 
averaye is l;^nored. For example. If we state that the average palay 
production in ratnfy*d area.<t >f Central Luzon is 60 ca/ba, snd further 
aaa«M that 60 ca/h<] eaabler) a tarmer to meet expenses snd make a 
rea'^onahl*? Income. It does not i >llow that all farmers in rain fed 
artfjin of Central UiZ.tn taak** ^ reasonable lacome, only that the avcrtage 
or typical farmer J Id. SvUe ast- of the averaye tends to disguise the 
fact that -nany tarnu^r* did noC attain this standard. 

A further pr>bleTr> Ls th.it ^niir statistical average may be used to 
reojr.*^»»nc Kr'>ap« U 4ltuactonji vhlch art- dissimilar. Although the 
re^ultm^' rnachfc'mac leal <alcflarlon may be correct, it may twt present 
an accurate >r MStiful picture i>f '.'Ither group* For exaaiple, given 
that Ozon ht' Vl^ayas ;ire expt* r Lenc In^: heavy rslnfall and flooding, 

whllu Mlndj . hjvinv < drought, it could be stated statistically 

that the ->ver. rainfall level for the Phllippinei *t that time was 
*'Sfl t Is f ac tory" "normal'V A first step in calculating an average 
there f^'^re Is t^) scparace Che vjjrl«njB groups to be averaged into 
sltnllAr Kr>up*, wh»*rt* krst^wn, and calculate <)cparate averages for 
each /r >up. 

Thrre are «ev*r.il dlrtVrtrnt tvpt?*« of "average" in cooiBon use (the 
**Mean'\ "Medli-^" ind '*Mode") e.icH of which has a special purpose. 
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Mtf an 

thtf ''Arithmetic Mtfjit", uaually calltfd ai.nply a "Me«n'\ Is probably the 

tik>«c u<feful and coirsnortly used average. It reflect* the ttuflnaclon of 

che vjIu*?* of a ^>ruup, divided by the number of Items. It It of ten 

described an j chenui C It; a I "balance point'*, thus 



Where 



n * mean 

M ■» * fDeanrt the "nuni of" 

^ X • values of the item* in the group 

N * number :>f Items In the group 

A nean readily ?b:aia«?d trom a merles of data aa follows: 

DATA Data value 

ITfM X 



2 J 
32 



HO 



Mean 



624 
9 



- 69.33 



rh** 'T!*MJl,»n I -i chr* "mld-polnt" ihe range of valuea In a data aeries. 
In thf f^ret'olnx, sfri^s, thf v ; Item, "63" la the aUdlao value. 
Since there I » a a tdd nu-Tiber t fie re is no problem. Otherwise we vo'jld 
havf r J r.ike ch»* ■ri^-.in ■>{ ihf two middle values* 

rhv median Im a uii^ftil .ivera^re to employ In dcallnp with frequency 
dlHCrlbntl.jns when the firnt and/or Uat grouping is open-ended and 
thi' T>ld-polnts if thi?se t^roups cannot be reasonably eatlnated, ilnce 
tho va of tht: tfnd siroupf? Is not required. Furthermore, %#h«n 
fhere ire *?xcremtlv hlp.h or low values In a data series clustered 
;ir'Mind the ex t rerne . iif?c of the rmrdlan will tend to overcome this 
d i -.-.t. jft ii>n «lnc«: only the v.ilur ch*' mid-point Is significant. 

Modt* 



The ntuJe l4 a )nc t»n ! r>it i-m pvUnt" - the inost frequently occurlng 
value in th*' data seri^ . Apaln in our pr^>cedliig distribution, It 
l4 "68". Thf oK^dc Is iften used when dealing with ufigrouped, non- 
cont tnu'ius /arlj'^l-?s, <lnct* Che average that results is a value that 
.uct«.iny .»}<tst«i rather than .« phvilcaUy Impossible calculated value 
"«uch a, 5.3 childr*-n per family, or 1.2 carab.io p«r farm. 

It shotild rememh^jred that njno of Che ah.->v*« averages Is "more 
accurate** than the vjther. Each Is ,i measure of "central tendency" 
Chat can ho uied ander certain circumstance: to .isslsC In generalizing 
about I <rmip -)t data, :>nd the most appropriate one for the 
«lC\iatlon sh.-nild bo used. 
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Naax «i0«g«wac probleflM^ eta b« antv«r«d oMrcly by !:h« uat of 
p#rc«iiCAi«a. A p«rc«ac«8« r«duc0« figures co a ac«ad«rdUtd scaU 
of 100, ch«r«by faclllcaclng cosp4irlsomi» pardcularly b«cif««n cvo 
or mof ••rl«t of raw d4C« r^rawn fron 41ff«rcat b«s«a« n>e foraula 

Wh«r« 

Z * perc«nc«ge 

^ " X 100 f - Ic«a fniqu«Qcy or v«lu« 

Bo Baae alxe or v«lu« 

100 • coiuicant (100) 

Thui, If M w CO r«vlev ctw d«C4 Indlcacad b«iov fron alx tqual 
ar«««, of ch* ituoib«r of tMnmzn using craccora, th« mm o£ 
p«rcMCas« would be taore tBaanlngful Chan cha rw data, hlghllghtlni^ 
Ch# dlffaraocas ami alapUfylng co«Dp«rlaoo« and vpjik ordarlng* 

Ho, Famars No. Faraeri X Using R^nk 

Traccora Ordar 

9.3 5 
8.8* 6 
11.7 3 
12.5 2 

15.0 I 

11. 1 4 

Rank ord<frln^ Is cr)« final jtep to provide the anifvar co cha aanAgar 
who vancj co know che 8e(;u«rKa standings who la f Ira C and who la 
lasc. In comparing many aerie* of data, ofcan cha rank ordarlog U 
of mora Ijxiporcaice Co managemnc chcn cha accual cecholcal prograa 
data icsalf. Mote ho'vever cKaC rank ordarlng meraly Indlcacaa cha 
sequance - ii does not Indicate tha magnlcuda or tha spread 
becwaan each rank. 



ARZA 


Intsrvlewed 


Ualns Tractors 


A 


96 


3 


B 


80 


7 


C 


60 


7 


D 


40 


5 


B 


20 


3 


? 


9 


I 



A fln« point In rank ordering Is thac when chere are "daa" fo- any 
poeltlon, the raiik ord#»r shoiild be arlthaet ically avaragad rathar than 
assigning the most fs/orable appearliig rank; and aubaaquanc rat^ ara 
unaffectad. s«e the tabU below for further c larlf Icatloa. 



PEtCENTACE 
SCORE 



30 
65 
65 
60 
40 



CORRECT 



I 

2.5 
2.5 
4 
5 



EXAMPLES OF 
liiCOiUlECT 



1 

2 
2 
4 
5 



1 
2 
2 
3 
4 
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•TMK "N0»>^ DISTRIBUTION CURvr* 

Although no cwo iiltu»clon» are ever exac c ly alike, icadsclclans 
h«v« discovered that che frequency dlttrlbudonft ot proctseee that 
cen be repeated nwiny tltrjee under similar conditions, (each occurrence 
of wtiich Is affected In ulnor ways by natural coooon (actora and/or 
chance), tend to form a general aywnetrlcal "be 1 1 - shaped" distribution 
pattern* Jhig Is know as the "Normal Distribution Curve". It ia 
Inappropriate to attempt to explain the statistical bssis for the 
noroMl distribution in this booklet. Suffice It to stste that 
many frequency distributions developed in the analysis of agricultural 
situations are sytanetr ica I and unimodal, approximat lag the nomal 
curve, and It la thus a usef'jl statistical concept .^hoae propertiea 
%t<£ can employ. 

Probability of Deviation fcora the Mean 

A major feature of the normal curve is In determining the extent to 
which any range of data differs from the cpean . This ia done by 
meaaurlng the area under the curve, from the mean to Che value of 
the data Items In question. 

The normal curve has certain properties. The distance from the mean 
CO iiny point is measured in terwa of a unit known as the Standard 
Deviation. Because of its shape, the proport ions under che curve 
In terms ot standard deviations are constant . regardless of the acCual 
data values, for example I $0 ± mean covers an area of 6d.26X of 
the total area under the curve. Similarly the areas under Ch« curve 
at 2 and 3 standard deviations are standardised percentages as 
Indicated below. A more complete range of values is indicated in 
Tsblc 3 on page 72. 




> 2 



I 

'j 267. 



- 1 Mean 1 



-3 -2 Mean 1 2 3 

Note that the shape of the normal curve is such that it spprosches, 
but never Conches the "x" axis, but for practical purpoaes. it is 
not necessary to go beyond 3 stsndsrd deviations In either direction. 



AXIS 
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TM£ STANDARD Or;iATION 

Previously, w« dUcu^s^^d the use of various averages (im*an» ai«dl«o and 
■ode), *m»r«*urea of centrjl teRd^eiicy" . Wir alao observed a major 
llmlcaClon, namtly rhac the v<irldtton around Chat average was Ignored, 
vhlch could lead to dlacorced Impressions of the crue tflcuacion. 

Averages » auch as average race of ^eedint'. per heccare^ average race> of 
fcrc II Izac Ion, average yields » average price per cavan, average loan, 
average repaymenc rate, ecc. eCc, are all familiar and useful measurea 
in oforttMi lac ing recotimndac Lon:i for agricultural progratns, and in their 
(Mnageaient. Hovever» we recognise Chat no two specific slcuadons are 
•xaccly alike. For inscance, even If both famver Crux and farmer 
Rodriguez were to follow the saice guidelines to produce « rice crop, 
because of che many differences in their personal slcuac una and attitudes^ 
the natural factors which ejil-st, and the chance occurr«nces which may 
affect either, they arr both likely to obtain differing yields. 

For program analysis ^nd managewonc purpd^i, the extent of the differences 
1« extremely significant. There fjce, In addition to the foregoing flveragea 
another unit of wasurement is '/ccesiarv which provides a quantitative 
**n»eas«ire of dl iip^ r* lor/* . This 1 » th^ ^UsiKlard DevlJirloa, and 
is derived from che mean and '.ne f rccuuMV. y distribution itself. 

The formila for c a K:u I ac t c'r.,: Stirt'-lirU Deviation from S iVle-Random 
Sanipl«f> for un^rocped ri jt/, «. « Ai t )i I'-ws - 

Ufht* rt? 

^ ^ ) • Sc.indard Deviation 

S m, d difference from the mean 

N ^ number of I terns in the group 

Let u4 lllusrrit'^ r '-t chls formula with an exaniple. 

Find Ch^ Stand.*r'i Of /li:lon ^f chi.s yj-mp of five rw^-nhprs 10.20,25,40, 
80. By addlrton. :h*> ;um u che numbers Is 17^, and the mean is 

The d 1 1 f «f ri'nc t- jcb /alue f r.^tn The mean is shown In the table below. 
To cltmlnjf,* rh- Influence if rho 1 wi^-ns t> obcain the sum. the 
dlffermcf i,'ju4red. and later the squ^ire root Is taken. Thus 

A C D 
Item ttom Vrlif Hi f f er*i.*ru: Difference 
f r )m Ht*an(d ) Squared (d^) 



1 IJ - 25 625 

2 20 - 15 225 

3 2 5 -10 100 
-0 > 5 25 

5 80 ♦ 45 202 5 



By 4ubHC I tut ins; i:^ rh»> forrtil.i»^ thv «;tandard dovlatl->n H calculated 



S Ini: e the me.i n ^( " h o 1 1 : ' r I ^u t i i r. w;i z 3 > . "Ms nc»w xe a su re to 1 1 n 
that 10. J i4 >r5e tran.tard 'l».*vl.ict )n loss than rbo ntean. (35 - 24«5) and 
59.5 1« one standard 'i^/iatl.)n Kre^t^r Thar, -h.-* m*»ar. f35 ♦ 24.5). Wo 
will use <iuch me isur^rnent: V later In analv-lnp fr*»<7u^»ncy cf is t r Ibu t Icnji . 



I This is for 1 1 lu;5 trac I'/e purr>v>-^e>; onlv. Actually, Is used 

Inntead of 'H*' for ?roup5< »f le<;n than 30. 

20 



- 19 . 



XXPGKIAUT CSinVLU FOR DCTEaKIhTtt; SAKPU SIZX 



Thm wat laportane crlttrl« for dtetralnlng ch« aUc of « aci^U arv: 

I. Ixtrat of varlablllcy^ In eh« populatioo uod#r atudy* 
1. Aa ounf of arcor tKat vlll b« colaratad lo tb« flodlofa* 
1* Tba cooildaoca d«alr«d vtao praaa&tl&g tba flodioga, that 
tha data la ^iccurata* 

Tha anouot of nooay, tloa and othar rasourcaa avallabla to 
obtain tha data. coa<Iuct the aurvay and procaaa tha flodlc^a* 

Tha flrat thraa of thasa criteria arc uaed dlractly In a fomila to 
dataralM aaoipla alza Tha fourth It a factor at Moagaawot'a 
dlacratloo Co aodlfy Ub apaclf ic4t;.oiu of **b'* and **g'*. 

yor Inatao ca, Haoagmot right v4oc to know tha pro^uctloo (ca/ha) of 
irrlf atad famara In Hollo durxrg cha 1973 Wat Saaaoo. 

In platmlag tha aurvey, ont! :ilng you siuat dataraina la: 

Bear ttany hactaraa at:c*uld ba nunselcd in ordar 
to aatiMt<t th« pro<!uc:lcn (ca/^4^ of irrigated 
farwra lo Hollo for the 197.^ ' Wat Saaaon? 

OnfortoMtaly flHuuganant doar not uanally giv^ praclaa dlractlooa 
vban aaklng qu*atlona. It la therju^rc p^irt of your taak aa tha aui^vay 
daalfaat to acquaint Lojna^acent .;Uh the tacts of aurvay Ufa, than 
aaalat tha« In datarmlning tha d«grea of accuracy that vlll aaat tksair 
ra^lrananca* balancing /hat pcs«lbic, given tha tlM aud raaourcaa 
avallabla to cood>sct che aurv'ay. Coly than can you aatabllah an 
appvovrlmtm aaople alja. rotata to ctraaa are : 

a. Tha final ansvar will ba lu twmia cf an avaraga» or a 
p«rcanta«a, with variability around thla ouo^r. 

b. No aurvay can ba 1007. a curate, ther<ifora MoagaaMot 
«iat apaclfy hofv accuritte they naad It to ba. 

c. Vam aMnageeMnt that accuracy (or aaytbli^ approaching It) 
uaually co»tta axcea^lveV; and ta«^a tljae Than "bargain** 
with thas to aattXe tor aocaatlilns laaa than parfactloo.! 

Practically, if aai^geaiant ccrino£ nr u iW n oc uaka thaaa jinlgaawnta^ 
you aa th« daalgnar vlU have t o do their Job for than in thla 
aitoatloo. 

lu ordar to datarBlna cha appropriate olxe of a aaaipla, you siat flraC 
aatabllah tha tTP» r of alruatlon to ba atuJled. Ona of tvo foneulaa 
can ba uaadr dapam^lng upon i#hfT»:haT you ac*? aaafclng your anawar In 
tana of an avaraga or a p>rcantaaa * 

Tha problaa above la aeek.fr.g Ita vitl«i»t^ «n«ver In tarsa of ag 
avaraga* tf« would expact ocr f toal arxwer to lina ge —nt to atata 
nCha eatlaacad production of irri^nfiC Unmzr m Hollo for tha 
1973 Wet Saaaon ia VjL cavmj per r.-ctAri/' 

Lat aa review aach of the criteria In turn, ^nd what can ba doM about 
^'^•■^^^^■g thaai Cor our Ttoblcm. 



1 Tha aaouot or difference bacwwan IrullviduAl iMbera In tha populacloo* 



21 



VARUBtLm 



.?x ,-eaC PC '^^'^^'^^^M y^f^ populjclon under study . How can you 

^!«rc'?rwtn«? the varlfabllUy Hi data ^i^ffore you have collected that da to? 
This iH 3 very p raw tic a I .-jueacion* and of course the answer in you 
c.innot' Therefore you have to start with an educated guesi. This 
:..in be basred .>n .1 simple o!f hlscorlcal data, experience In^atallar 
iituciclonfl, or "expert" >pialor.. If this if* not possible, don't 
f che final dtjterralnatlun of sample size until you have taken 
tri - llirnc 30 idmples. when you .:aa aae thac data to approxlzcace 
thi- •*Jit.indard d*rvLat Lon'*^ for the fonnula. 

I^ra^c leal ly , If you have any technical background m the subject yop 
ir* jurveytnt^, you should be- able to •aake"t«Upark" estimates of the 

^..it :j , as f o I lsjw?i - 

Kit t mate the cany;cr extremes (Che lower and upper IXalt cases) 
taat V >.i t»x;.>c^ t to cnc.iuntcr tn normal production under 
pr.jvj L I In)^ fit' Id uondltioas. Subntltutc In the following 
t yrniuKj c.- 'i^t.jit\ T.hv ..-sc Icr-at^rd standard deviation. 



*/he r e : 

D " lisclmatcd Standard D*»viaclOi 
' - b «pper limit of the range 

a * lower limit of the range 
^ « a constant (6) to be us«::d 
In all computations. 

^r c-xim^'l^-. ' i>u'il >n your p r> f v; ton^i I t*^d^:ement j** an agricultural is r 
•V .ri-^r -Hpertence in tloilo. y yu mij^ht expect that the farmers in 
'il- V.1..I1J pr:)diitf tjt^iwvi'n 'i'S CO 1>S '.M/hci, barring some absolute 
il ^..j . -'.T . *c fariCistlcoUy h t«h / U- M;; . 

• I ^ ■ ' I • rounded up 



If you do af>t hi VI .^nv frchnicjl ba.kpround in the subject matter - cor.<:. 
vi^h jn 'Vxpcrt", .ind dl^cus«« your nc^d/^ with him/her. 

N> not i-^eome n/t-rly c inc.Tn*'d oh Jut rrt*! the mat lea I precision here - 'ij'; 

host |udKer.enti J-^aUible. r Mjnd off to intep.ers^ ijnd get on Wtth 
to.' |.:b. Thu. o^lng I? ji the e^stlmatcd standard deviation ±9 a fltrt 
ippr-^xLiwit Ion which will suffice Ht this; ^itago. Later, aftfr you have 
t..kPn th.* 'iatriple. >ud^emenc .'rror-: will bv reflected and adjusted (n 
the final re^uUfi. The irnportant t*^^k 1<» to make the study and obtain 
tho-ic results, not c> t.u i I incemiinflhly rr rruiklng .^ "correct" esulm':^. 
of 1 si tuition Totor*» It has teen 'Uudlcd! 



1 The Uamlard dv.-l.itto-; i; 1 rm^.j^Juro of virlabiUty In a Cv^llrctfon 
u d.lt^. F^r ! t-jll -r dUius^clon oi ".he u.ind.jrd deviation and 
how to cili.'ji.if,- [z, !>*?p p.iKC 1 IH. .ind -6. 

2 Whole nur.b»>r-; 22 



Amount ag Krrog thac will col<?rat^<i . Any f ladings developed fro« • 
• avpltf fturvey, owCCe* how acl:3nt If Ically obC<iirv«d, will only b« 
Approxlfluiclon^. This ;«hould be cli^^r^y uudvrscood ch« Outt«t* In 
g«n€r«l, Che ^teat^x the d^kire i;r acwurdc>, the l«rg«r Che uMpl* 
nujc b«. How (nuch error wiM b« acc^pcable la of course a cuinagtwat 
dec in Ion Co mak<. ilovcver, you shouLrl !>c ^repired co proride tooMi 
addicional data &i bj^is to help aur*agem«nC oak-^ thac decision. 

Flrac of all In ^>ur problem Xlollo fnnjcra what you Are ulCimecely 
crying Co ejutlnjate l9 be i^roduct'on uf, in c;ivaoxj per heccare* Try 
to decennine hov cIo:3« truin j^eiCi^nc wa^Cv th^r fl.ial answer to be 
wichln 1 ci/ha, 5 ci/aj or vhii:? hew cloae m 'dote enough" for 
the purpotie In thii l;*3taiice/ ^lac u^^iltude will make o difference 
in the usv to w'iu«:h :hc fini-^lr^a v/tl' b^j yj^tl 

I. Aa a flri" 3Cor>, / C he at ^e the number tajghc be ; 

^either frum hfscorir.il c'^?::;, prior cxp^rltfiicc, professional 
judgtft33«nc; or n^co ilr^ply l->s ^^^^^ 'range" daca already 
devtr lop«v! to t . c in^j ce rh^.' vut laz Ion . Thus ; - 

W'u : re : • 

M 1 >4 .•«^tl^^rtrec average 

^ ^ tipper limi: of th'S range 

« c^ar I'.Tiic of the range 
j: ^ ^ ..r.star.t (2) to be used In 
a*. 4 c^u trt ions 

Followinu; chrj'-i^'^; the ' revu'us wxamplo where the upper and lower 
llinlta were *?-t l'i*'t«n ar 1^3 .^n'J ^5 ca/ha, respectively, we have 

2 

• 105 

The averaiftf (cr focjin)*" thtn , t.-. I ik e ly to b.^ around 105 c:a/ha* 

2. If this wer-j Co b*: would lOO - 110 be close cno-jgh to bc^ of 
use to nMinage^nerkC 7 

Retoeraber excessive acc'j'"ocy ia expensive, wasteful and extreiaely 
time consuming;. 



1 Although "Averape" l«s j rcrm In cowrion use, a nv>re precise term 
Is "mean" since Chore arc flovcral types of "average" in general 
atatlstlcal .15^. r<ee p^^es [4 6 15. 
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COWFIDENCE 

Conftdefu:* d»#lrg<i vheo prea^ntlnfe th# findings 

kitmt you have obt«in«d an anjiver. how sure do you want to b« wh«n fon 
pre««oc U to management that the answer ia correct? Of course* you^d 
like to be IQQSt correct but again In dealing with awples this la not 
possible and you aauat settle for something less, 'liow ouch lesa" is 
a deciaion uaually nade by the survey director, thla decision will 
also have a bearing an the size of the susople to be taken. 

If we took a lOOt saiapie of a population and did everything accurately, 
when we calculated the *'aiean** of that populacion* we would expect 
our anawer to be correct. When we take samples of less than lOCX 
however we know ve run the riak that our ^Sample taean" may not be 
exactly the aame as the *'true mean'*. For example, given s total 
population of nine numbers *^ 1 » 2 . 3 «4. S .6. 7 ,8 ,9 the true mean can be 
calculated an 



Where 



M • true mean 

^ X « values of the numbers in the 

4^ populat ion 

* 9~ "* ^ N • population size 

If we were to takis random samples^ of different sizes from this 
population, we might v>btaln results as follows: 



Sagple sue Sample Data Sample Mean 



1 


3 


3.00 


2 


2.5 


3.50 


3 


2.5.7 


4.67 


4 


2.4,6.9 


5.25 


5 


3.6. 7.8.9 


6.60 


6 


I .2.3.4.5.8 


3.83 


7 


1.2.4.5.6.7.8 


4.71 


9 


1.3.4.5.6.7,8,9 


5.38 



Obviously, the *'mean^>" ot the various samples are not the same as the 
"true tnean". nor, reasonably, could we expect them to be. Given such 
a difference though, how can wc infer anything about the true maan baaed 
on any of these samples? 



Statistically, there is n procedure whereby we can calculate a range of 
error around the 'Sample mean". This range (called the ''standard error 
of the samplt* n>ean'^ i? the ranjir around our "sample mean" in which the 
"true mean" will probably fall. It I. calculated as follows:- 



* ^ — 

1/ " 



Wliere 

E One standard error of the Steele mean 
9 - Standard Deviation of the population 

from wh/tih the sample was drawn, 
n • size of Che sample. 

Ihua. It is a "standard davLatlon*' for a special ?»lti>aiJUm. 

I For 5lnjpUftr?d ll Itis t rat lv->n only a vr-y nma 1 1 por>uUtlnn and samples 
ar«» it4e<!. 



2 Kor s di.<«cusslon >f randotsness, see pagr 28. 
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rhe re'iuLt'i can b« cjlculaced 44 shown In Che cabl« 



S^iTipl* S lie 


:.;jmple Diit4 


Samp l4r Mean 


Standard 
Ch« Samp I 


I 


J 


3 . 00 


2. 738 


1 






1.936 








1.581 


♦ 






1.369 






^ . ^0 


U225 








M18 






. ■ i 


1.035 


H 


1 . i , u . *) . f> . , ^ , 4 




.968 











262 



SM 
j 



TRUE|MEAN 
5 



M Sr^ruJ-ifd 



I ^^4 



SM 



< OH 9 
1^ 



i 



4 94H 



SM 
4 71 



4 4J2 



♦ 



SM 
5 21 



1 ?71 
i 



6 ft|9 
— H 



SM 

t 



5 :'4i 
— * 



SM 

I 

-0- 



^ i4H 

— i 



'825 
-I 



rhu^ la icfnrrril r h*" Kire'T tbi#» n<inipl'», Ch** nn^^l'^T th^ r«inge of "sample 
iTfi-jr". »nd ',»-;';.illv fhnt nor ,ilw.iys) th** U*^R*>r rhe po k ^ I b i I I c y for 
rKCtti»l numrrlcfll <»rror In fh<r "^flmplr m^an" d^i* to ^rtmpllng bias. 
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Drawing K-pori probabiU:y !:ht.»ry . ^iC:i uny iaa:plc aU*: wc vjn axpr^m our 
confl<lvnc« In ch<^ '*sdmpU :nvan'' as follows: 



fiUaber of Probability chat Probability that 

**SCandard Errorji" ch^s Tr^iv M»?an" the "l^rue M»ad' is 
from th*^ Sample .*tear» wUhln tnl* range not within this 



68. 2br 



3L7a 
4. 3o 
0.26 



Chance of the **Tru« 
Heati'* b«ln« within 
thU range (P/(100-P) 



6d. 26/^1.74 or 2:1 
95*. 44/4,56 or 20:1 
99.74/0.26 or 369:1 



Although 1.2 5» 3 ••Stan<iar<J Error**" are illuatrattd here, actually any number 
betw*«n O.l and 3.9 may bt used by referral :o thtr •'NonMl Curve and Related 
Probability** table on pa^v ;2. 

Easentlally. any spec If Ud sample faeon will fall wlthtn a range formed by the 
true mean» and a ^Iven number of '^standard errors'* on either side of It. Thus, 
about 68 percent of all posalbU neani vll! f 11 within i range ^ one standard 
error of the niean. In othvr wor*la, the probability is about 68 percent that 
the mean i>{ a sample selected a: r.indom will be within this range. Conversely, 
the prob.iblllty U 32t chat Ic III not be. Thus the ch-jnces are 68/32 • 2:1 
that It will be. As we Incrc.i?.- the range to two standard errors, the chances 
are 95. 5X (or ;ibout 20: I) th^t che true mem will be within the range of the 
simple m >n. Generally, t.:> increase thfc confidence In .^n estimate for a Riven 
sample > ize , x wider rnnyc of error must be j I lowed for. 

When man^i5?c!mi--nt -tpvcifi^H tht- >.Touiit of t-rror It will tolerite, the confidence 
in the answL r c/jrn S, c i Iru Int cd » thus ; - 



Mi^n.^^i-mvat Tolcr-t^-d Erro r 
I Sc^adsjrd Ernit 



NuiT.bcr oc St.^nd/ird Errors utilized 



For exmnpU. continuing th- t'trci^oiog 1 1 lust r it lon> with i population of 9, if 
mnnaK«avnt wmitfd Co knov irh<' tru.. mc 'n Tnd w-s willing to tolerr.te an error of 
2.738, with ? s.tmpU : ^ • of ouk , jur confidence would be limited to 68.26X. 
(I ^t^ndird t'rr.>r). 



2, 738 
2. ;)H 



I St;ind.:rd Error 



Whcrt.' 

S 'rnplt' SiZf «" 1 

E « 2.738 - 1 St^nd.ird Error 

T - 2.738 » ToUritcd Error 



However If W'.Cf Co 
reduCfd to ,^h-^, .>ur 



slz, 



.■.>f 



iiJiht, wht rt. I stnndord error is 



^nfld^nc. wo)'d b«; lni.rtv\scd 's foUows:- 



'38 



2 »»S3 3t \r\d -rd rr>^rs 



Wh* rc 

*^^mpL, Slz. « 8 

E «^ .96.H - I St.ind:ird Error 

T « 2.738 Toler.^ted Error 



which from pnp-.t. ;2 U equ il r > 00. "i^?,. 
To** 

CcTmhinln?^ thrse concent ? of toU r'U^ d error nnd cotiftd<:nce ^.h^nd of t Imc > if 
m/in»Tg*'m4nC w ' •> vUUnK r_n coUrn..' :n * rror of 2.009 In our nnswcr, and we 
desired Co prefjent our ftndlr.Rs with - confidence of 89. 9X probability, then 
from p.ij?. 72 ■9.91 conflr!^r^e 1 it rh. I st-ndird error point. Therefore, 
if in error of 2.009 i:i permit', d, ^nd it tmtst f ii a the 1.64 standard error' 
limit, Che *lze of >ne t 'nd- rd error 1 found .^s follows : 



M^n.:igcin<:nc ToU-ritvd Erroc 



P^mber nf St }nd^r<*. fCrr^r.^ t •> utillz.rd 



"* One Strsnd.Trd Error 



which In Chl-i c.:'«e i» I , ')<>0 

1 . ^4 



1.220 



By reviewing our -vt.-^nd'rd rror r >>• l- for th.. 8 different size s.^mplcs illus- 
trated, wo Cin fjcv th:^ or.i ^ ^ innU of v w^uld r*;quircd in this Inst.mce. 
These concept* c.-n evr. r ll/.d InC > ^ formviL- c.^ c.aculnte the appropriate 
sample niz*: tjnder vr.rliim condition- 
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OKI Dttfri Wti^U yOtLii/LiV i:X>K u iTHiAXINC A MEAN 



Havlntr ^itdbluncd an iJoa4fr»tJndln>' ot che eUtaenta which are Involved, 
Che Jo I low .^g formula now be u3«'J to d«?cvrmlr>e th« opclauo aaiaple 
tilx«r ifor e^cl0»atlng d nwan. 



D 
E 



Of>Cimcm Sdmplt Size 

Standard devUcion of data In the populatioa 
:;izc of Che e'-ror In che qiean Chat 
.Tianagerrent will tolerate 
C'jnfidencc v/ich which we wish Co prccent 

the tliidlriRs 



Values ot 

:< 
1 

2 
3 



Conf Idonce 
?*erc encas e 

99. 74 



g^jaerlcal 

2:1 
20: 1 
369; I 



(S.e p^jM> 72t\>r rm>r<> complete and precise 
It'termlfijt li>ni; f 'X'\) 

now r.sCK. ...r proM.m nf ch. P.lay .rodocclon by Hollo f an-r, : 
Question .^,0. ,,n,pi.. ,f .hould be u.ed in order 

oostlm^t. the Data/ production (ca/ha) of Irrigated 
'.irr.. r. tn HjIL, ^or thr 1573-74 Wet Season? 

o'f'l'^^ !: ^^^""-^ - error m the an««r 

of . rni.ch o, 3 ca/h. xr. cither direction, and we want 
a .J to I confidence that our insver will not exceed 
tht., d^yr^e .,f error. We further estimate the standard 
deviation in production to be approxlnuitely 17 c"^ 

s - LL . i;^ 



i;- 

(3/2) 



7 



2^9 
2.25 



' 123. <;4 -.r 129 rounded up. 
Practically, you should Incioase the aLitnj! c-„^nl. , 

are to protect ....inst pos.ibl. rrnr n ''"f °Pt^« 

to .U,^ for .o.o\.o....!::';'' „, ;\, -' "^ ^'-d-rd deviation, 

die. and .Cher lo5, b«c.>u,- .f to»cr, ' -jTr , ^' L'!^'' =°™Pillng 
win lncrc-..<- rh- r-lU i u'- uHty. .tc. Additional ,ample« 

.p-in...d.iH i.>.u':rr;:.u:..;j vrr:::;c ;^ ^^'^^'^^ 
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OrriMUM ^AHFU SUE FORMULA FuK ^Stl^U^XlNC i\ t-cRCmAC E 

Th« preceding farmulj wan useful tor et^cimaclng a m«;an< Hcwwer, Ic la 
ofC*ft nec««ft4ry to provide maniigi?ra«nt vlth an .jfuwer tn ce^nttj of a 
percentage. For example, manag^rae nc might h<jve poiiea another question: 

Question: What perc<!ntage ot pdl<iy farnier:^ In Nuevu Ecijd 
have year round Irrigation on chcir Saddles/ 

To determine the appropriate sample size to answer rhls cjue^tiofi, the 
fol loving f 3 n&u la id u.'i^d 

Where 

S ■ Optltnum Zdnyie Sizff 
iOO - Constant ( '20) in all equations 
P ° Preliminary csciaiatec* percentage 
f- (The :>rel ltOi.Mry dstimatcd andiver 

' / to the quest icci being asked) 

. . £ ^ 5l5tr the error in the percentage 

that rikina;i;enjcnt vlll tolerate 
, - / K ^ Confidence with vhlch wt* vl«ih to 

>. present the indings 

5e ler ced Conf tdence 



5=C 



Vj lue H oi ?**rL en*" 'iv.e Numerical 
K 

1 n8 it 2 to I 

2 ij 20 to 1 

3 i\\ ? 369 to I 

'.'ji'x ""^e : r -jrr*" i-'^v 1^-* •frt'c i 

As In decerminln^ chr >pt imuni saTaf l^ tor <i m an. nuiinagemfnt mu jt specify 

the degrcf of pr^?clslon tt vanCT in its <i;)3wor, js ' I js a:iking the 
quest ion. 

Since *'t'* Jnd "K" ha ;e ilrca^iv b*?cn d i s.; u is^-d .it length on piges 21 through 
24 thdc dlsc»j»il->n vlll not h*? rt^pcit-d hrr».v -vV wilL examine 

however . 

Prellaln^iry SaC treated ?ercent/iyv 

Similar ta ch - n^i»d t» d»*c.-rmlne the r i.:ib 11 i 'y of ch • population ("D") 
in the previous rorrula. h.ivf« a rt:qu ircmenf in :hi.^ fomuln to make a 
preliminary esttmato of the «n:*vcr Co the c/icstlon t.;'<ng ar.ked As before, 
if you have any technical brickground in the .iubject T.atter urider study, you 
OMy be able to make i {7,uo3 5j t Inate If not. yo» fjhould consult with an 
"expert" and tise hli Inf ormed opinion. 

The n««d 1? to *elf»cc *i numb^?^ »>orwef*n 1 ,^nd 99. (0 and I'X) do not cowputA.') 
As a guide t:) this proce.>>-.. you vh.ujld bt 'iw,trt of Che f»llrwinj» j?;eneral 
trends 



Where P « 0 1 10 30 40 



50 



(100 - p) X p - 0 '-^o '^orr""' :i)n""' 240d" 2500 

Thus, if you hav** no feel for ^he s ( t.ti/it ion . -n-c' rt. illy rnn i^et no expert 
opinion you can pUv aaf-* ustny jO .151 thl: i^lvr--^ Mr-.o-.t poaslblo 

result. Do npc agon;2.> over th1r» pv ! imln^iry irisw.-r. It U only part of 
process to help dotennlno thf ipproprl^ito jjnpl.* ';t2^ t* tiko. Scl.-ct 
the mimber and gel on vlth the jo'- of fln<Hng :hc ro.il never* 
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Imt u* ug« chU InfoniMCion to rephrane the question «nd d««oit«crac« 
cha U8« of Che formula. 

Qticsclon: What percantage of palay fansera In NUeva Eclja 
hav« y«ar round irrigation on chair paddi«i7 

Management is willing to tolerate an error in 
th* percentage of as nruch aa 2 percent^ and va vane 
to be 99.74% sutfi chat this degree of error vill 
not be exceeded. Ue will aaauaw that the preliminary 
percentage eatlaace ia 501. 

Then, iubaticutlng in the formula- 

Where 

S - i\00 * p X P s « Opcifflum Saople Sire 

^^/K^ P « 50 « Prelialnary .Eaciicaced Percentage 

E - 2 « Tolerable Error 
K - 3 • Confidence of 99.74Z 

We have 

S - V.OO " 50) X 50 
(2/3)2 

• 5,625 

Thia ia a large aaraple, and apart from the expenae will take a long citae to 
gather, analyw and process. Advltv management of this. Perhaps, io 
revievlng their needs, they might relax their specifications, as follows 

S - ( 100 ' 50) X 50 P - 50 

I^TtT^ E - 5 

K - 2 (I.e. 95.44Z probability) 

• 400 



Thia is a much smaller (and thus easier and less costly) study to conduct 

Thua, by appropriate feedback consultation with oanagemer.t . the survey 
director can usually develop a sample size chat is both feasible to 
conduct, within the resource constraints, and appropriate to oanaitefDeot ' s 
needs. 

Aa in escimatinft the Optimum Sample Size for a mean, it is good practice 
to increase the actual sample sUe over the optimum si a, in order to 
protect againat possible error in estlniatlng the percentage, to allow 
for some non-response during data gathering, errors in compiling data, 
and other loss because of Inaccessibility, etc. Additional aamplea will 
increaae the reliability of the estimate, while fewer samples than 
specified will lessen its reliability and perhaps fail to meet manoAeMnt'a 
requirements. 
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SCIENTIFIC iiAMJi-U^C MJETKODS 

Onc« you have «se4ibtl»h«ii "Kov K4iny'* «4oplif3 draw frjm a popitlatlon, 
ch« n«xe ijsporc^nc probleta co be resolveU 1st "Which on«:i?'* 

"Spot-chtfcklng'* and " judg«rm£nc'* saoplvii are oCten resorted to by people 
in a hurry. They c«nd Co *'pliiy Ic by ear/' reaching out in any or ail 
diracCiona Co ^raap f^r Infornutlon froc anyone who raighc b« available. 
Such UBproaalons may turn out to bi:! valid, and again chcy nay not. With 
•xp«riatK:i» p an Individual may be dbl»? Co sharpen his Judgement and 
davelop a "feel'* f^r the ^Icaatton * vhere co go and who Co atk under 
varying circunuicancesi . Nevertheless "quick and dlrCy'* appraisals 
cotMlucCad in chid manivar art- Impress iooi^sCic only, and although useful 
Co enable a policy maker co improve his mental plcCure of che"real 
iiwrid**, chey cannoc (or should .,ot) be used Co*: quanClcaCive anaiyClcal 
purposes, since Chere in no wa/ of measuring cheir reliabillcy. The 
*'scianclflc way" ts Co use "zdndom sampl ing methods . 

Contrary Co popular impressiion, ran dom sampl ing is noC a process of 
ar b 1 c r ar y , ha ph a z ji r d ^ Aecti on y£ i Cetaa^t' r om a gi 'en popotiTTorT R acher 
it is selo cClon in a m ^nnt^ r vhTc h us surts Chat cacft item IfTTfre p o pulacion 
has^ an equal chan ce f»ciert<;d. 

There are several approved foechods for drawing samples from a populadon, 
each of which has certain jdvanC^geii Jepcndinp! upon che c ircumacances . 
But, before you plu*ijic* In an<! starr aeleCing "represenCaCive" iCeina. you 
oust determine th-* relative Importune? of Itemfl in che populadon. If 
each icem in Cho populaciv>n It; c r:>nr id j-ied Cu huve equal imporcance, you 
can cake either a "S LMPUS" >r a "SYr.TEMArTC' RANiX)M SAMPLE. If on Che 
other hand you know th.. t tne chji ac Cer Is*. Ic s of th<- items in the population 
differ markedly and Ic Is posa. bl«. tc classify them, you might want to 
select sampler fron^ eacT tho**? rro'ip'nf;s in order to improve the 
validity of che survey. T^ts Txr'-e iirtphlt; 1 1 :atcd approach is known as 
•'STBATI7tED RANDOM SAMPLIJC " 

Finally, because if the Ji : f i ^ti i ie ; in fl^-ld travel In some situations, 
aod/or In order to re:'uc^ cr -'>-L : Imt* tnd costs, "CLUSTER" fiaiopling mjiy 
be the only prncrical me in^: -ivailabic lo conduct tho survey. 

Bach >f the?**;* vlll be J 1 'ic^.>5c*J with "how r.o do it** illustrations. 
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SIMPLE RANDOM SAMPIXNC 



A good ''icUnciflc*' method to use in simple random sanpllog Is « table of randos 
dlgita such aa opC2 1 pa^v These tabl^a have been carefully cooatruct«i 

to utilise Che digits 0-9 In a completely unitruccured, uasystesatlc, randoa 
Moner, with each digit occurring with abouc the saae frequency. The process 
la aa follova;- 



firit, Obtain e count of the total populat lon^under study. 
Second. Us« the total size of the population to determine the grouping 
oe random ilglts in the table that will be used. Por •xample, 
if the population U becveen 10 and 99, use groupings of tvo 
digits; b«t-*een ICO ui.d 9)9, use groupings of three digits: 
betveen 1.000 and 9,999 use groupings of four digits, and so 
forth, 

Aaelgn sequence numbers to the population under study* 
Select an)r point Ir* the table to atart, grouping as explained 

above. 

Pinally. Proceed in sny systeiaatic manner, (i.e. down, acroas, etcj 
selecting and recording thos*s numbers that fall within the 
poptjUtior, range, and disregarding numbers outside che range, 
until the tocAl designated sample sixe hat been selected. 

for emample. let us assume we are golnji to select five provinces to visit itom 
m list of forty three, using the rando-n digit table in .CS^U I page. 90. 
I. The population U 43 eherefort- use groupings of two dlylta. 
Asaign sequence numbers co the list» thus 



Sequence # A Province | Sequence » & yrovinct 



1 
2 
3 
4 
5 
6 
7 
• 
9 
10 

II North Cotabato 



Mb^va Kcija 
Sloilo 
Faapanga 
Pangea injin 
Tar lac 

CasMrines Sur 
South Cotabato 
Xlocos Norte 
Xsabela 



f 12 ' iguna 

13 Cjgayan 

14 Ilocos Sur 

15 Nbeva Vixcaya 

16 Cm^iz 

17 Mindorc Oriental 
IB N'.gros Dec 

19 Mlidoro Dec 

20 Aloay 

22 Lanao del Sur 



Sequence # ^ Province Sequence # 6 ProviMf^ 



'^3 Quexon 

24 Bataan 

25 Bohol 

26 La Union 

27 Uyte 

28 Davao* del Sur 
Batangas 
Zambales 

31 Camarines Norte 

32 Cavite 

33 Rlxal 
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34 Aklan 

35 Surigao del Sur 

36 Southern Ltyte 

37 AntlquA 

38 Hlaaals Ore 

39 N«gros OrUnUl 

40 Davao del Sur 

41 MidooQ 

42 Zattbo«ng« Nort« 

43 ZMboaogA Norte 



. ^^•"•Irt* Che groupings. In this Instance, since the total population 

is or two digits, we will use two columns for the two digit grouping. 

3. Select a starring point from the random digits in this table. (Any one 
Sajjld used as the «;tarting point.) Por convenience in illuatration we will 
•t«rt with the top left pair of columna, with digits-- "05*'. 

^4^' ^'^^••'^ systematic Bunn?r. and select those numbers that fsll 

within our population range, until fiv^ appropriate numbers have been selected. 
If ««e worfc down the pajie. the numbers arc 21. ^6, 87.02. 64, 57, 56. 98, 51, 12»57, 51, 
32»2i- Those underlined within our range correaponding to:-' * * 

02 Hollo. 03 Tsrlac. Vi Lav^una; 24 Ba»:-ian; 39 flep:ros Oriental 



Population l« usod In «CJicl4Cirs co slpnlfv the cnt *l number things 
from which you srp drevlny *>uv^sple. 
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RAKIX^^ DIGITS - OKTIONAl. mXEXSil 



An Opdoiml Procedure ch«c will ap<}«d up the ->eleccli.:n proccfss Is to assign aiore 
thsn ofU» B«qu«(K;« muandcr to ««ch Icem. Dlvlcilng the upp«r lUolc of che group by 
Ch« population coca I and roufuitng down to the whole number will datermln« the 
•pproprlat« aaiounc of nunt^ers to assign to each Iteio. For example. In th« situation 
abov«» where we have a cwo digit grouping (upper limit 99) an.i a total population 
oi 43. 



99 

;3 



II » 2.3 



tvo sequence numbers to each Item In the populnclon would be the appropriate 
allocation* What chls procedure accomplishes is to lesaen the number of rejactad 
random digits since now 86 (43 cLt«3 2) of the 9«J digits In the grouping are in usa. 

Sequence numbers would eh<en be ajslgned co the llsc» chus 

Sequence 0 U Provlnce j Sequence # 6 Provlncej Sequence ^ Province Sequence # & Provloca 



I. 2 Nueva Eclja 
3,4 Hollo 

5.f) Pampan^a 

7.9 Pangavinan 

9.10 Tarlac 

II, 12 Camarlnes Sur 
13.14 Souch Cotsbaco 
15.16 Ilocos Norte 
17. Id Isabels 
19.20 Bulacan 
21,22 Sorch Cocabaco 



23,24 Laguna 

2*5 , 2t> Cigayan 

2 7 » 28 I locos Sur 

29,30 Nueva Vizcaya 

31 . 32 CapU 

33,34 Mtndoro Or 

35. 3^ Nt-^ro* Dec 

3/ . 38 Mlndoro Occ 

3^.40 Alb^y 

41,42 Zamhoanj^^ Sur 

43.44 Lanau dfl Sur 



45,46 
47,48 
49,50 
51,52 
53,54 
55,56 
57,59 
59,6^ 
61 ,62 
63,64 
65,66 



Qu ezon 
Bacaan 
Bohol 
La Union 
Leyce 
Davao del 
Ba t a ng a s 
Zambales 
Carnar Ines 
Cav Ice 
Rlzal 



Sur 



Norte 



67.68 Aklan 
69.70 Surlgao del Sur 
71,72 Southern L«yt« 
73,74 Antique 
75.76 Misamls Occ 
77.78 Negros Or 
79.80 Oavao dal Sur 
81,82 Bukldnon 
83.84 Zamboanga Norte 
85.86 Misamls Or 



Using Che same icarclng poinc and pr.^cedure as on che previous page, we would only 
have to run chrough six sequence numbers to get our quota Instead of fourteen as 
previously, thus. 21 • 'J ^i'^f! 'll • rejecclr.g only 87. The provinces selected 
trould then be - 



05 Pampangfl. ^6 MUamU ^)TlenCdl. 02 Nueva Eclja. 64 Cavite; 57 Batangas 

An Imporcsnt aapecr of u^lng a r.indon^ digit table is chat by recording your working 
method and the particular cabU u.^ed alonp wlch th*- survey results, any charge of 
bias csn be iis^tt994, and hence the ohjeccivicy. che relative validity and 
rallablllcy of che lurvey asiured. :h t > may be especially important In some highly 
cootroversljl crucUl policv 'lUuaclons, 
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DECK OF CAJiDS 



A practical mrchoJ for drawing random iiamples from a population Is 
Co use An ordinary deck of playing carda. Hiere you have a syaCeioaclc 
2»4,lj or Stflectlon pool» using th« whole deck^, or any 

Lnc«r«ordlate size population, by ellmlnaclng (or disregarding and 
rca^lecclng, if drawn) ^ooie cardii. The deck of nuiabera is easily 
'*rdndotDlzed'* by shuffling, cutting and drawing. As In ualng random 
di)^lc cabliea, you fnust aittlgn i»«quenc« numbe rs to the populat ion . 

7or populations larger th.in 52, you must employ a "multi-stage** 
naetho^l - Chat 1 •} Initially 9ub*dlvlde the group and make a few 
preliminary o I tminat Ions before sequence numbering ^^nd s<*lectiiig 
actual 4ample::i trom each group and/or sub-group. 

This procedure introduces some problettus as unless v 3u are careful, 
tc may not be a^ scientifically objective as a rarw^om digit table. 
^k*ver the less , ic has certain practical advantages is a readily 
dVdLlable ind employable meth<}d under roost field ccndltlons parti- 
ctjl-ijly where random dlglc tables are difficult to apply or cannot 
be employed because of the laborious (and often impoaslble) task of 
Htqtience oumbe. tn|< every Item tn a vaguely defined population. With 
cjrda, you c^n work quite flexibly and rapidly where the total popu- 
t.iclon Is not mitster I IMed , or well defined. 

Piychologlcally. che attempt to eliminate subjectivity and the concept 
ot ch^jnce can be more appreciated by the people you are surveying, 
It jUo serves as a Liseful '* Ice-breaker'* to have the field iraaagetoenc 
staff "participate" In the selection of fanners to be Interviewed by 
rutting and reelecting cards fur you, after you have chosen their 
area tr> be iorveyed b/ a previous sub-grouping. 

ror t^xampl^t', jc che National Food and Agriculture Council (NFAC) level, 
although you may know In gross numbers how many farmers are enrolled 
Iti th.» ''Masj^ana program" by province, you will not know their names. ^ 
Thus It w'jvild oot he possible to select which farmers to visit. 
However, by a r>r«llmlnary drawing you may select several provinces to 
survey, L'pon arrival at each province, you may further select several 
municipalities t;> visit, and upon contact with the municipal managetoent 
t?am, ievcril barrio*:, and <jltimjitely from the farm managewenc 
rechnUun, several fanr^ra can be selected from his tOASter* list . 



1 ? - Ri^d/BUck, - Heart, Club, Dlainond, Spade; 13 - Ace through 
Klnv?. regardless of c >lor or Suite . 52 - Hearts I- 13. Clubs 
Diamonds 2 7-3 <, and Spades 4()-52. 

2 If :ho grouplngn. and divisions Into sub-groupings are not equal 
and sy-imf^r r Icii I , the Individual items In the population will not 

h*iv» equ^l chanc*? of selection. 

3 Nor should y >ii. It Is not gonerailly nec«4ft^j;y nor desirable t.i 
^-cumul.i'e -ruiis»?s detailed data »t hl^Sei ««m^ei»nC ie^iA- 
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SYSTBH ATIC RilNDOH SAHPLll« 

thu MChod pur^0«ly selects Ums from sll pares of tK$ population lo « 
rlodoiT^** without bisa, rsth#r than att««ptiQ« to pick Itnis at 

To us# thla aiathod:* 

I. Aaalgn ooa s«qu#nc« Quatb«r to aach lean In the population. 
Z. Oatamlna tha "skip IntarvaV'. Olvlda tha nunbar of units 
in cha population by eha lampla slta. 

Whara 

1 - skip interval 
1 • J? P - Population Sljse 

^ S - Sanpla Slse 

3. Select a starting point from the population at randoa. 
(Use a randoa digit tabla) 

4. Include that Item In the aaaple, and every "i»»th icen 
thareafter, until tha total •an^>le has been selected. 



Isuflipla : 



Wa Irish to Interviev 6 out of 193 technicians assigned to the 
Hmmm^mom program in Pangaslnan. Hov would these ^e sainted 
by systanatic random sampling? 



1. Assign saquvnce numbers from 1 to 193 to the technicians. 

2. Datermine th* akio in 



Occtnalnc eh« skip incerv«l 

1-122-32.16 

6 



Round down to ch« whole number. - 32. 

3. Sal.ct a random starting point. Here Is a working oMthod 
which I could eoploy. (You can uae your Inuglnatlon to 
create others). 

a. Start at the upper 'eft corner of the table. Count -.ff 
the digit* across the top equivalent to the aklp Interval 
Croup In three's after that (e<}ulvalenc to th« population 
sire - 3 digits) and proceed from left to right, then 
right to left down the page, discarding until a three digit 
nuaber Is reached that Is within our population raiige. 
Oaploylnff this worklnp method, the 32nd digit would be 2. 
followed by th« groupings '•359". •'652" which would be 
dlecarded. and then "069" yhtch would be accept«?>le. 
4. Starting with technician ^9. ond .electinf; every 32nd tecfcsl-ian 

have 69, 101. 133. 165. 4 and 36. (Note: 165 ♦ 32 - 107 sine, 
w. on y have 193 in our population « .ould have to go back Jo I 
IJj.r ;«)"" Election 

Caallon: So«»tlB»*, item. In a population are arranged In a particular 

thl lkVl r'",'^''=' ""^ °r cyclical If thu", a«l 

the skip Interval l, on the cycle, your .«Bple Itema ouiy «>t be 

cha»::e"":!u. P°P-l.tlan but i^.tead .11 hrv.'th. .«« 

for Inataoce. you might decide to survey work activity In field offlcea 

JhartilJi^rvIrril Lr'";^ ^ P« the conclusion ^ 

alLe « !ti!r ^^"'V'^'^'' °" ""Pt P«rhap, early m the oomlng. 

leiilni t^ !^ . "^"^l' "ting lunch or «rlend*. or 

leaving the office to go home:: This 1, an obvious caae of u.lnc the .kin 
tnt.rv.1 ln.pproprtat.ly. but «.ny other .ltuinS^«"be [...^vl^a ' 
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STHATIf IJED RAfflX)H 5WPLXHC 



If It is known 4h«ad of doe that ch« ch4r«cccrl«clcs of soim icemi 
in ch« popuUelon differ B«rk«dly, chat th«s« diff«r«M:«« «rt 
AlgQiflctnC to ch« problem being «urveyed, «Qd It is poeelble to 
cleetlff cheee ttene on che basis of their character Isclcs » we cen 
ueuelly gee a roore accurate picture of the total population by 
aelecting j random sample from aach group so identified. This 
ptoceaa is known aa "stracifiad" randoo aampHog, 

For exa^le. if we were studying the yialda of rice fsrma in a province, 
it algh^ be uaaful to stratify the fmm by "irrigated'*, "ralnfed** «od 
'•upland" since these cn^racterisclcs are already knovn, can be clasalfl«d» 
and ar« significant factors in datertoining Palay yields. Tba reaulC 
would t>e oiuch flk>re meaningful than merely selecting fame at raodo« 
without regard to such stratification. 

Whenever possible, the sample sise dravn from cheae atratlficatloaa 
should b« proportionate to the ai2e of the group, aa tbla reduces th« 
analytical problems In evaluating the results, for instance, if w« 
wanted to take a sample of 200 hectaras from South Cotabato and the 
province had been stratified as indicated belov» the sample else for 
each category would also be baaed on the same percentage, thus:* 



Stratification 



Hec tarea 



Parcenta^ e 



sample S^e 



Irrigated 

Uinfed 

Upland 

Total 



35,000 
31.228 

75.228 



46, 5Z 

42, n 
loot 



93 

2£JL 

200 



S«pllng vlchin each stratum can then be done by any of the other 
methods discuased. 
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CLUSTER SAHKLXNC 



tMlUjiC«4 e«rlUr, cIuMCtr «*aplln(( ia ofttfn reaoreed eo aa eh# 
only practical oMans Co gather d4ta whar* tim llaitatlons and/or 
difficult fl«Id Crav«l condlclond makM It liapoialbl^ to obtain data 
my othar way. 

Ail Ita aaaa inpllta. iruttaad of «eUctlag data from ouny dlfftrant 
S^ogr^hlcal locatlooa. roany respondents ar« queried 4t fever 
locaclona. Whenever poaslbU, the tocal appropriate popolatlon 
(for iMtance ju^ pai^y farmert In a selected barrio) should be 
iocervleved. 

In practice, It aay take two or more days for an Intervlever to 
obtain reaponaea from ten ^arioers by jlmple randoo sampling If they 
are acattered all over the provluce, ej thl;* owiy meaii extenalve 
travel from one remote barr:o co anoCher. On the other hand, by 
randomly selecting cvo barrlos» and interviewing a» laany farmers aa 
poaalble within i:»w>se berrl-^s. tn«n> rnoie fanners may be contacted In 
a ouch ehorter time period. 

Becauae by this method the samples will be drawn from a more Halted 
croaa section of the toril population. Ic Is desirable to go b#yond 
the alnlsKim sample sl^« sp<ecif Icaclons, Furthermore, as many cluatera 
ahould be selected as can be icota^od/^ced by the tlj»e/budget I Imltat lone , 
Clusters should be approxlniat^ty the ^amt» In site. 

It la important co r*fmemb«r chit the clusters thenmelves should still 
be selected on a scKfnciftc rache.. chun a Judgement basis. Furthermore, 
If sampUnK Is done wUhln ''he ctucc-r r-iCher chan che entire group, it 
Coo ahould be don«* randomly. 
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CONDUCTINC TH£ SURVEY 

SoM geiMrral guidelines which should be observed are as follows: 

grief Che Incervlevers A survey la rarely condu ded by one Individual. 
Therefore, ensure that all che lotervtewers have a comion understanding 
ot che ptirpoae of che survey, deflnlclon of cema, che meaning of the 
quesclons co be asked, and a uniform way to record anavers. Provide 
guidance on procedure to follow when they encounter difficulties. If 
possible, provide for a "dry run*' Interview session to supplement the 
orientation process. 

Interviewing Procedures Differences In Interviewers personallc les and 
quescloolng cechnlquea will affecc che responses they obtain. The 
effsct of chls can never be eliminated but It can be tnlnlroUed. The 
following sre general points thac should be kept In ralnd by the 
Interviewers. 

Introduction - Introduce yourself. 

Verify who you are speaking to. 

Put the Individual being Interviewed at ease. 

Tell che reason for the survey and the use to 

which It will be put. 
Tell the Individual how he was selected to be 
Interviewed. 

Assure him of confidentiality or aoonymity of results. 

Tell him how long the interview Is likely to take. 

A^k if the time is convenient for an Interview now. 

See whether there is a suitable place co conduct the 
Interview. (Privacy Is often desirable, especially 
when asking personal questions. Ho%rever, in many 
field situations, this nay be Impossible to obtain 
as X2}i become the focal point of the barrio's 
'Uive entertainment**.) 

Conducting the Interview - y,* your judgetnent whether to follow a 
structured questionnaire format reading off each item, or whether 
to use an unstructured interview style. The structured style may 
gat a response to every answer, but you may scare or i»ibit the 
response, especially if you record the answers in the presence of 
the person being interviewed. On the other hand, some people feel 




i»«r>k«» u *^ — 0--0 - i,aivvs ionger end taay 

^^^"^^ »"PP^«Ot-ry d«t. whldh nuy mUo be u.eful. However, 
you may «l,o mias txaportant queaclona. 



bv !h«^!r^!^ !" °' '""niar «H.a,ure.. and «lntalze cooput.t low 

llA^ "^^'^ ^° p^rcentageT^etc. 

iVfllLrT .^'^t^' ^'^^ ^" ■"•""^ arithmetic . therefore record 

converaloo f.ctor and do it later to obtain the'de.lred meaaures. 
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CAUTIOUS TO OaSfiKVE IN CONMKmiC SimVCYS 



Avoid Uadinc quta'lona* and verify r«apona<»0 for accuracy by croaa 
cb«cliiii( aod/or b«K. track repetition. Often Indlvlduala miaunder- 
acami what you are aaklng» or only tell you what they think you 
vent to heer. They may be trying to lfli|>reaa you, or gain your 
aywpathy. 

ror tnatence» the feraer may underatate hla yield if he thlnka he 
may be penalised (by taxee or rente) or overatate it if he la trying 
to compete for **farmer of the year'* In the Green Revolution 
competltloo! Therefore, repeat your questions s^varal different 
vaya If neccaaary to enaure that they are understood and the peraon 
b«lng Interviewed la reapondlng accurately to the beat of hla 
knowledge. 

Remember • Do no promiae anything, except to pass on Information 
unleaa you have authority to take corrective action. You are uaualiy 
only there as an observer and gatherer of facts. The Individual 
being interviewed on the other hand usually regards you aa a repreaent* 
atlve of the government who can and should do soast thing about the 
situation. Idle proeilses will only result In a Uck of confidence and 
leaaen cooperation the next time around. 



38 



KVALIATC TH£ OAtA 



Afc«r ch4f datij h^ii been gjchcrifd and recorded on che survey form* 
It louji: b* edited, weighted, calculated and Interpreted. 

^^"^^^ Prtar to u»e, raw data on survey tumw, gathered by 
different enmoerators . must be screened by a staff using consistent 
guidelines. The principal purposes of this are to review for clarity 
internal conatstency, correction and mark-up for further processing. 

^■^^''Afj^ recorded by enumerators under field conditions 

Is saaetlaes alaost illegible and/or unintelligible to a staff 
editor. Numbers may be Illegible, and many cryptic conrotnts may 
have been added to the standardized responses which might qualify 
the answers recorded from "Yes" to ''Yes. hut . . . Wherever 
possible, questionable Items should be reviewed with the Indlvlrlual 
©•king Che survey, however this U not always possible, and even then 
It does not always produce ^luccess. The Individual cannot always 
read his r)wn writing, and/or does not recall che . ..text in which 
the cotiaaents were made, although at che time they nay have seemed 
meaningful. 

Where multiple choi«« responses have not been used, the edit log 
staff has a difficult task of developing a standardized scheoie to 
classify 'opcn-eoded'- consents received. It Is often Impossible 
In fact, at this late *tage, since It is highly unlikely that all 
respondents would conanent. or that different enumerators would 
solicit unstructured cotaments In any systematic manner This 
emphasizes the need to carefully plan and structure the sutvey 
before gathering the data, not afterwoml«. 

It may also develop that some things which were overlooked, or 
thought oot to be Important in designing the questionnaire 
actually have great significance. Thus some preliminary 
modification or even elimination of questions and respon^^es may be 
required. 

jnt«rn«l ConaUtency It may b« observed on wiltlple choice quesClon. 
th.t check mark, have been placed In more than one option, even 
thouah It --i-i-^.jy .pacified that only "one of the above" 
v«8 CO be checked. There may be clarifying coomenta In the "white 
•pace as to why. or there may be no explanation at all. With 
number response., editing 1. frequently required to recalculate 
the recorded value Into the standardized units requested. Sooetlaes 
the conversion factor t, provided. 90«etla.a t has been overlooked. 

h!"*^'^? - t °^ important decision,, therefore have to 

be made In the editing process on hov to treat tha data. Should 
It be rejected outrlnht as erroneous, counted at face value 
regardless of it. apparent error, or accepted but reduced In value. 
TdlcoUal tlsk' '° "IntMt"? This Is part of the 
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Harfa'up flriiiUy, to ^Impllty Ch*- dat» procesaln^j ca«k which follows 

It rftay be nec693dry ca tran^f jrm ^Li ch^^ chtfck frurka tn Ch* stdndardlztd 

rcfjpon04<s tnco a "Sitae number", for ex^mpU*. 1! a serleN of quentioas 

have b««n 48k«^ jbouc rice farming which art' to be analyzed in cerma 

of h«cc«r««, Che hec Cardge of a particular rejipoadenC • s farm will 

bt^ Che base number co fUbsciCuCe for Che check marks on hia iurvey 

form. 

To iltuacrace che probleoui of editing, s aeries oi quedCions ar-J 
reaponacn on a famer';-! famlrt' praccices are 4bown ''before" and 
••after". 

BEFORE 



I. 2.3 has Area Farmed 
a. 

Ye« No DID YOU : - Conanrnca 

^- JL, JL. tiercified HYV •<eed? Only Cor 1.5 hecCareff. 

5« X »j3e recommended amount i >f Nt)C enough area available. 

fer i: n Izrra 

< ^^'^^ herbicides? 

^ X rectflvt* credit from che Credit received Coo lat,* for 

^Jfik^* land preparation and 

transpl/jnCing. 

^ < rvcvlvtf jhU stance from Technician helped prepare 

the govrrnrent technician.' farm pi. in and budget. Dlu 

not see him after ChaC. 

c >ifhj What vlold J id you >btaln? 135 i_avan:i 

^- pe-sos/c a Vhat «iel'Liiij- -rice did you Said of Che above cavans 

«et' (SO Vllofl/ca) for j total of 2,500 pesotj. 



AFTER 



I. t^.. 
Yes ?Jc) DID Y')l' 



^- L-l — ^^^•^ rertlfled HYV seed^ 

^' 2 . 3 y.r^v r^cormended amounts of 

^'ercilliori;' 

4. 2 . 3 ^i^e herbicides? 

5. 2^ rt-celvt' credit from the banli 



^ ' ^ rt^c c I vo -t t I s t fincc from the 

s^rv/rrnmcoc technic Ian ' 

' -^-a/b.i W'h.u vlold did you obtain? iYb „ r^c^ ^ 
(4-:* k t lo.^/c.i) 2.3 



•.^at .elltnc price did you 2.500 , . 

71 X 50 ' 35.51 



Hot#- QuP8Cl.:)n S i 6 could be edited In several ways. ic Is Important 
therefore that .i declslnn be reached t "editor" and held to 
const «tenclv throuj^hout all subsequent f^rn edltlnf^s. 
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Vhen*v«r a survey ta con<hjct«fd on d atradfUd sample baata, it is usually 
n#ct««4ry to *Wlghc" the r4w data responses after the data has been coXUct^^d 
This Is <too« CO avoid dUcorclon in the evaluation proceua when the number 
of reftponses frctu each straC If Icac Ion dlfferi frym the original sampling 
ach«m«. 



For example, we might have planned a survey 
Central Luzon Province* s^Cracified according 
with a sample nite of 360. Because of Ciae 
may not have been possible to contact many o 
a« originally Intended In -iome areas, vhlle 
sight have been cr>vered. To "normalize" the 
developed by dividing the ^^ri^tnal area d^:^t 
area actually surveyed In each in.^tance. I! 



of rehabilitation efforts in 

to the reported flood damage^ 
and distance limitations, it 
f the farmers (and hectares) 
In other ar^as n»re hectares 
data, J weight Inp factor Is 
f^njted l3 be surveyed by the 



For enjinple, 
A 

Province 

dacaan 

Bulacan 

N. £clja 

Pampanga 

Pan^i^ad Inan 

Tarlac 

Zambale« 

Total 



Velyyht =« 3ri>;inal stratification ^Ize 
Actual survey sample size 



fl 

Hj 
Damaged 



000 
000 
>00 



). V)0 
?,')00 
500 

46 , 000 



32. -.09 
I. OH' 



100% 



St rat it lea t Ion 
(H<i to be Surveyed) 

16 

;o 

70 

11/ 

27 

(359)* 

360 



Ha Actually 
Surveyed 

25 

40 
106 
98 
27 
69 
10 



F 

Weight 



0/1 



1.75 
.66 
1.19 
l.OO 
.80 
.40 



Thus, from this example, an adjustment must be made to the raw nutabers In tfAch 
survey form to reHect the normalizing effect, by multiplying the Ha actually 
surveyed by the weUht appropriate for that province. If this were not don« 
some areas w uld bt? ov^rrcpresented and others underrepresent^d In the final 
result. 



* IXje to rounding ff 

I Ir E - hf c t ^ rea ic tu 1 1 1 v r veyf^d . 
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CKOUPINC DATA 



After the survey ha« 6««n completed , and the lorm» edited, you have « iMsa 
of %ngroup«d d«ta*\ uiually In a dl»org»nla:ed state. The next taak then 
la to organlae thU data into meaningful groupings. Each question to be 
analysed must be i^xtracted from the individual survey form, and tabulated 
separately vlth all the other responses to that question. 

tor exaapU if we were attempting to determine the^ average paiay yield In 
ca/Ks of rainfed farmers from a sample of 50. after weighting we mif^ht have 
Che following responses. 

68,97.l5.43.66.J)l,99.1O5,26,6O.73,4;, 55 . 72 /7M30.85, /4. 57 , 86 , ; 7 , 102 . 47 . 52 , 73 
69.5;.8a,73,69,45.l01.93.54.65.S^2.7;.3S.6().65.5a,;2.64,;3, 79.36.83.96,96,67 

About all we could cell from this is that the yields vary. With a little 
aearchln^r we might also be able to identify the ran^e. These data could be 
re-grouped from high to law 3s follows: 



130 


97 


88 




77 


72 


67 


60 


55 


45 


105 


96 


36 


79 


74 


72 


66 


60 


54 


45 


102 


96 


85 


78 


73 


69 


65 


^8 


52 


36 


101 




85 


7S 


73 


69 


65 


57 


47 


26 


99 


92 


83 


77 


73 


68 


64 


57 


47 


15 



How a pattern is beKinrlng to emer^'c. The range Is readily identifiable 
(a span of 115, from 15 to 130) -^nd It looks as though the mean will be 
in the low 70S. 



We could prx:eed with calculations ac this siage, or reduce the number of 
items to be manipulated by suranarlilne them Into groups. Thia concentra- 
tion would also have the effect of highl l(?ht Inp the essential pattern of 
the total collection. For very large collectlona of data, grouping into 
'•frequency dl «trl»Hjt ions'* Is extremely helpful to avoid a lot of tedious 
arithmetic. Let us follow this course of action through in this example. 

number of Croups Into how many ^^roups should a collection of data be 
condensed? This Is largely a judgement factor.^ Generally, the fewer the 
number of ite-ns. the fewer the number of groupings. A /ood rule of thumb 
is around 15 j?r>uplnps. with a range fr.)m H prouplngs for about 100 Items, 
to 25 grouping* for about 1000 items. Since the objective Is to reduce 
the amount of arithmetical manipulation, and reveal any meaningful pattern 
In the data, convenience, rjther than mathematical precision is the dominant 
conslderat ion . 



In this Instance, let us select 10 as the appropriate number of groupings 
to use. 



There is a forrmila known as ''Sturges's Jhile^ to .^twkiat ihia as follows: 
follows:- 



y^imber of froup^ • I ♦ (3.3 x logarithm ,>f »'n"). where n - number of 

Items in the 
collection 
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fyftft o( tfS,^ ftWtW V« wmmt cb« total f»M of ail cte cm ggmpa cho— 
CO •M.usVMo c&o a^ of thm data io our collactiott. Aa a firac aFprooii* 
mtim m caa dvcaralM cht Bp%n of aach groopiat follova:* 

Sim of groupii^ • Unta of data calloctioo 
iMiboT of grottplflta 

Wo can fiod tha apao ia our aan^la problaa aa followa:* 

10 

- lis 

10 

- 11.5 

Thia apan la callad a **claaa iatarva^^ 

Aa a ganaral rule, claaa intarvala ara aatabliahod in coovwalant am^ra, 
althar aulcipUa of ''S**. or avan nuobara. Wa ahould rowd tha abova op to 
IZ. It wa rouodad dovn to 10. all tha data vould tot ba vlthla tba 



To auBMTiaa our axaapla than, va vlll hava tan groupii^a vith a claaa 
intarval of cwalva. for a total apan of 120, i#hlch la aaoufh to haadla oar 
data raaga* 

m<<-fo4nt.H»it» » ianta of Claaa Intarval B^cmM wa ara cluatarU^ oar 
data (is our aaaiipla. froM 50 to 10 t'oupa) , for furtbar calcalatioaa m will 
ba uaint tba aid-point of aach claaa intarval to rapraaaat that group. A§aia« 
to avoid CMbaraoM arithaatic. wa ahould try to hava aa aaar awter to 
aaaipulata — prafarably •ailtiplaa of -5" (if tha claaa iatarval la aac at 
that) or avaa auabara. conjuoc%ion vith aattii^ tha «ld«polnc» «a «&at 
alao aat tha liaita of rrta claaa intarval. Starcii^ vlth tha loaar aod of cte 
ranga of oar collaction of data aa can aatabliah likaly caadidataa for tha 
lowar Halt of tha firac claaa intarval by calculaclfl« valuaa of A aad I. 



» • 1^*^! ®' , - Loi«at tobar in . * - Miara 
Ut claaa intarval collactlon ^ » A - «paa of all alaaa 



latarvato 
of Data CollacUaa 

» • 1/2 Claaa laranal 



Tha aaMllaat amter af 
tha abova ahould thaa 
ba aalactad* 



Sinca froa our aaaapla, A • 120 - 115 • 5 
•ad » - 1/2 a 12 • 6 



Tharafora 5 ia aalactad aad uaad to aatabUA tha loaar Unit of tha 
lat? claaa latarval. 

Thuakivar liait of lat claaa intarval -1^-5-10. 
. 4 .1 My •Mhar bataaaa 10 aad 15 aa tha loaar liaic of our 

l?Ili*L^i!!I/r'T7^' ^^^'^ ^ ^ Id-point of that 

ti ll ^rnSL. •Mlpulata, lacauaa our claaa int^rrval 

idST^^r^L"*? 5 aa ald-poiata. tharafora i#a will ope far 

taa aiddla of tha claaa intarval to ba aa avao maabar. 

6 ♦ 10 - U. 6 * 12 . 18. or 6 + 14 . 20 



opaa-aadad** i,a, '^loa 10^ or abova ••150'' 
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A fine, but ilgnl£tc43nc point should b# notcU htn: . Oct?i can b« 
«ith«r **CootinuouB,^or 'hon-contlniioutt*'. It in continuous If 
i^ltbm ths r«Dye. anj^ vnluv it poaslbli?, if a wre refined or 
•ophlttlcatttd wasurinf devices? were uf*?d. It I9 non-continuous 
If Che Ittm only comt la discrete' lnt«c'rvaU. For convenKnc« 
In ev«rydAy Ufe, v« usually crc/it dots as non*contlnuous» rounding 
off And usln^r lnt«f;«rs for our unit nwr^sures, Howver, in 
calculating statlstlcsl frequency distributions and class Intervals, 
w« should realty consider th*t ranfe throughout the whoU grouping 
as continuous. Thus* with tht lower limit at 14, find a class 
Int&rval of 12, the ran^e io tha Initial claia Interval Is 14 
throueh 26. The Mucond cL^ss interval wjlll be 26 throu(;h 38, th« 
third 38 chrouph 50, the focrrth 5J through 62, ttc. until wv reach 
the final cl^ss interval of 122 throuph 134. 

In tiuiklnf discrete grouplnrs 01 t of 0 continuous distribution 
however, confusion will .^rlse to which cli^ss interval data 
at the edees of the cIjss Interval should properly belong. For 
instance, the question would Ifrroedli^tely tirlsu whether 26 would 
be .assigned to the first or second class Interval, or both. 
Actually there Is no overlap. In ^ continuous distribution, 
each Intei^er Includes -II che vcluesi up to the next integer. 
Thus 14 Includes 14.1, 14.3 ttc. etc. up to 14.9, 14.99 

or however oreclsely you wish to refine .-nd nK-asurc che process. 
In the above example, for Instance, since our (iat<- Is in intsgtrs 
In the Initial class Interval the lower limit would bv set at 14, 
with the upper limit rtt 25.9 r<:ither than 26. We would however 
retain the mfd-polnt -at 20 for computational purposes. 

We CM now prep^-ro - frequency <U»tributlon t^ible with the class 
Intervals ,mid-poln» and frequency for our example r.s follows:* 

Lover .md Uppe 



14 - 25.9 

26 37.9 

38 — 49.9 

50 — 61.9 

62 73.^ 

/4 -^5.'^ 

86 97. V 

98 -'109.9 
llO -121.9 
122 --133.9 

With c Continuous distribution from 14 to 133.9, subdivided into 
10 groups, (class intervals) with .ven numbers f^r nld-points and 
assurance that noiur of our dat^ will overlap the Units of the class 
Intervals, we arv now ceady for data analysts. 



Mid-point 


Frequcn^ V 


20 


I 


32 


2 


44 


4 


56 




68 


13 


80 


10 


92 


7 


104 


4 


lU) 


0 


128 


I 
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A Man can b« readily obcain«d £rc«a the d«C« In a frequ«ncy 



C • A X B 
Valuea 



20 
64 
1/6 
448 
3d4 
300 
644 
416 

0 
128 

^ - 3580 

Mean • « 71.6 

It ihould be rM«mb«red how#v«r that althoufth 71.6 Is a prcclaa 
looking nuabar. It It th« average of the group of 50 Itatai using 
the ald*polnt« of the class Interval; not the average of the 
sctusl 50 Icems. By reducing our dsts to a frequency distribution 
to aake snalyals essler. t#« have lost the detill and the precision 
of the rav data. In this psrtlculsr Inatsrcc. It Is not too 
difficult to calculate the maan of the entire series. (71.84) but 
It Is not s practice that should be sdopted. All analytical 
techniques follow this trend of reducing data to make analysis 
easier but losinf a llttU in the process. It is sooething that 
Mnageoanc ouat learn to live vlth. 

Had Ian 



The medisn is the "mid-point" of the rsnge of values in a data 
series. In the foregoing frequancy distribution, the value 
betvaen the 25th end 26th item. Since thry are both 68. there is 
no difficulty. Othanrise, we'd have to cake th# mean of those 
two vslues. 



distribution table sa follows: 



A 


B 


Hid-p .a^ 


frequency 


2 


I 




2 


44 


4 


56 


8 


68 


13 


80 


10 


92 


7 


104 


4 


116 


0 


128 


I 




» • 50 
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PBRCENTACE FREQUENCY DlSTftlBUTlU.NS 



Frequency dUtrlbuClons, converted to percentages are extremely useful 
%ibmn comparing cwo or mc^re ttvt^ of data. 

For exanfile. In examining the i^roJuction of rice farmers under the Operation 
Palagad Project, we wanted to comp^^jrc chc cavan/hec tare yUld of a 
sMpUng of farmery who received government asjlated credit, with thoae 
who did not. The raw data was not directly comparable however until It 
was converted to a percentage frequency distribution. To do thla, the 
total number of farmers In each category (181 for borrowera, 129 for 
non*borraMT0) was usee as the bait:. The raw data and percentage 
frequency distribution derived fron U are shown below:- 



^ISIO NT;MB£R5 of PcRCgOTACE OF 



C#t/Ka 


Borrowers 


N'jn-Borr )wors 


Borrcjwera 


Non- Borrowers 


0 


' 10 


li 


-i 


7 


6 


11 


• 20 


/ 


/ 


4 


5 


21 


' 30 


9 


U 


5 


9 


31 ■ 


• 40 


16 


It 


9 


9 


41 . 


. 50 


16 


4 


0 


3 


51 - 


- 60 


JO 


13 


LI 


10 


61 ^ 


-'0 


26 


U 


14 


14 


n • 


■ ^0 


n 


V) 




15 


ai - 


)0 


IS 


13 


10 


10 


<)i - 








m 


5 


lOl - 


110 


i: 


U 


fS 


9 


in - 


120 




'■4 


7 


3 


121 - 


130 


I 


3 


I 


2 




Tocal 


- IM 




100% 


lOOZ 



When convercinj* r.iw djc j : .> pr rc-nCiS^ca . an above, ^oroe loss of precision 
win occur tf the valuer are "r.und^d jff". For instance. In the first 
category where ytchN .ire 3 - I) „ v jns/hcc tare . 



~ y 10') 7. IS23204 X 

whor<?a'i 

>c l"!0 • '>.'>015503 7. 

This generally «bauid noZ br c-jusc for concern. Of course In some 
situations, fine meaaurr'nenca :5re essential, and slight variations 
In data values can be /ery significant. Often however the purpose of 
data reduction Is c.i facilitate anjilysls and highlight gross differences. 
In <:uch circumstances, no useful purpose Is served by greater precision, 
and In fact vtslbilltv U iften hindered by the additional 'Macs 
clutter" and much uxtra preparation time Is entailed. 
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CALCUUTINC THE STANDARD DfiVUTlON FROM GROUPED DATA 

Wh«n Che daca haa already l^atn ^roup^ii bv itnU.^rm o I r^s^ »ncervrtls an adjustment 
nu«t be made to the f orroula t.j allow for the ompac c i jn*' it varying data Into 
clua teri . 



Where 



L«jt ua r^rcjll ch^ dot a from p^u; 
In ca/h^ Co llluicrate tht.^. y 
thU discrtbutlon was 71,0. T»i 
data r*rquir*fd In the ;»bove CJbl 
Ff>rtunat«f ly it li not nec**»!idry 
aalectcd as the "orlftn" and Ch 
claaa int<i?rvalg. Thus columns 



S • Stdnd.:jrd O.vi^tion 
I « stzt- ot the clarts Interval 
t • frk.'<5uency .if occurrence of data 

In tht? cla»a interval 
d * dLff*;renCc oi the class Interval 
from tht 'V^rij'in": - an arbitrary 
ftilt'cced cla^t Interval, 
n • nurjber of iCcoa in the distribution 

r 42 on the averjf e palay yield of ralnfcd fanneri 
'•u will recall from pa^e 43 that the mean for 
employ this tnean for calculating th« difference 
e vi.>uld entail a lot of cumbersome arithmetic 

Instead. any oni: of the class intervals can be 
t dlitcrtnce from this point can be measured In 
0, Z, md C art- calculated. 



A B 

CUSS imzkwAi 

Lover Upper MIDPOINT 
Limit Limit 



C D E(»CxD) 

DIFFERENCE FREQUENCY 
FREQUENCY FROM "ORIGIN** x DIFFERENCE SQUARED 
(d) (fd) 



U 
26 
S8 

50 
62 
74 
86 
99 
110 
122 



25,9 
3;. 9 
49.9 
61.9 
73.9 
85.9 
97.9 
109,9 
121.9 
133.9 



20 
32 
44 
56 
68 

92 
104 
116 
123 



I 

2 
4 
S 
!3 
10 

; 

1 

X 



" 4 



- I 



Rote from the above cable 



N - SO 
that 



- 4 

- 6 

- G 

- «^ 

0 

+ 10 
+ 14 
+ 12 

J 

+ 5 



fd - 4 15 



157 whereas ( fd)" Is 15 



Thus : 



12 X 



■I 



157 
50 



225 



F G(-Ctf) 
DIFFERENCE FREQUDfCY x 
OIFFlUlCg 
SQUARED 



(d2) 



16 
9 
4 
I 
0 
1 
4 
9 
16 
25 



t(d)^ rtnd fd)2 are not the same 
2 



<f(d)- 



16 
18 
16 
8 

0 
10 
28 
36 

0 
25 



157 



12 X 



t57 
*)0 



225 

25'^) 



12 X J. l4 . 0.00 

12 X / V 



20, 
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SHBPFARO*S COKKHCTION GROUPED DATA 

In group«U. continuous frequency dlstrlbut lont, because of ch« { . 

for data to cluit^r around the nwr^n, the caid-polnt* oi ch« clr i .r ■ -la 

to the Uft of the acan tend to be too siuall, while tho»e to t - : i 

of the mean tend to be too larfe. Thua, when the dlf ftrrences r. , 

Man are measured* they are too great in absolute si«e. Furth r ^ , 

*rhen the valuea are squared, ih? errors 4ie not offset, but rarri.;- 

are compounded. Under thetie c Ircu^n-itdocet , c^ie end result ^- 

standard deviation which i% larger than would ocherwls;^ h* . ^ if 

tha data had bee n le ft un^ruuped* V3 cora^jensate for tM' . t, an 

adjuetwent of J 1/12 knovr Sheppard's Correction > btracted In tha 

ftrmla thui the Standard Deviation with Sheppard's Correction "S ** 

le calculated a« follows;- ^^^^ 



^corr ^ / i 1 - - 



which la the foregoing example is 



12 X y 3. - 0.09 - 0.0833 



- 12 X i.-^^'o; 
• 12 X I 7Z^,l^ 

- 20.65 , rarhei- than 20.957 an calculated without the correction. 

BESSFL'3 '^CRAFCTION FOR SAMPLE DATA 

The foregoing formuUe ar*? eraployed w:^en calculating the arandard deviation 
for a total population. However, In most •Uudtlons. the frequency 
dlatrlbutlon will repren^uc only a saraple drawn from the population, 
rather than the total population icaelf. Under these clrcumetances It 
is necessary to niake a further adjustment tc the standard deviation 
calculated for the s^rupj^r^ to obtain a best estimate of the standard 
deviation for the population* 

This la known as Bessels Jo-rectlon and :s cilculated as followa: 

Where 




SDP ■ Best Haclmate of the Standard 
SDP • / / 2 c;- Deviation of Population 



1 I 



Thua, continuing our extmple where 
n • 50 and S - 20.65 



S - Standard Deviation of the Sample 
n - Size of the Satople 
l • Constant, one (1) 



SDP • /(V^ -.\x 20.65^ 



■./( 



5<^ - 1 / 



J 



- 20.356 
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COEFFICIENT Op VARuTION 

Th« co«fflcUnc of variation (CV) m a iiwaauretjbrnc th^t lndicac«9 
th* r«Ucive varl^blUcy in che daca, or procesg btrinj.- studied. 
By itS4ilf» th« aize of che scaodard deviation indicates how much 
varixibility th«r<? is in ch« data, in abaoluci terras. Howcv4;r, in 
•ofl» clrcuoMtanct^s a given number roay bi? relatively large, vhilc in 
other aicuaciona a much larger unic may be relatively small. For 
instance* in estivwicins the average teed reqtiireim:nts for a l/lOth 
hectare test bed, the scandnrd deviation might be in graajs- For the 
satne degree oi precision in esCiRW)cing total seed requireic^nts for 
a nacioaal production program, a standard deviation of '"hundreds of 
cavans** might be appropriate ; and cflvans. although much larger than 
^rama io absolute- size would be a relatl'^^'ly f^wre precise measure. 

The coofficii;nt ot variation (CV) enables us to compare both of 

these for reUtiv*. prccuion. Thv CV expresses che standard deviation 

as a percenta^t; of the nwon thus:- 



CV • ':amiard Deviation » 100 
Mean 

Judgements about the dat.i itself can then be iruid^ . using the following 
table as a guide. 



jtnttjrpr*. t.'itlon 

Highly consistent, with very staall variatlot 

Fnirly consistent, with oioderate variation 

Inconsistent, with taediuffl variation 

Highly cr;.„cic, with high variation 

Completely unpredictable, with extreme 
vnriat ion. 

Thus in our example where the mear m 71,6 and the standard deviation 
20.856 the coefficient of variation is 

CV . ^ 

• .2913 X 100 

• 29.131 or fairly consistent, with moderate 
vnrlat ion. 



CV 

Percentage 
Variat ion 

Less than 20X 
20 . 391 

40 - 59Z 
60 - 791 
60% or more 
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>Tob<biItty oi Devtatloo frow ctw Mgan 

A MAjor Uatut9 of tfui oorml curve l« in d«t«r»iiiing the extent 
to which any d<tc v alua in the array dt|ftfr» froo thy wmtn. This 
^» done by onraavrins th« ar«a und«r th* curw, from th« atan to 
th« tcaiidard daviacion valu« of th* data it«n io qu«ation. 



♦ I SO 
> 2 SD 



68.261 

93.441 



- 3 



♦ 3 SD - 99. 741 



"X" AXIS 



Mot«: that th^ shapt. of thv normal curv^i is such that it approaches 
but n^ynT touches the "it'* axlt, but for practical purposes 4t is 
not necessary to go beyond 3 standard deviations An cither direction 
Applying th«! normal curve to our preceding probUa situation vhere 
th4f wan of Che distribution is 7|.6 ca/ha and giv*n that one standard 
deviation is 20.956 c/s/ha. 

6d.26X of the farmers should obtain a harvest between 

71.6 i 20.856 • 50.744 and 92.456 ca/ha 
95.441 of ch..' f.irrjers should obt.^ln n harvest between 

71.6 ♦ 41.712 • 29. 888 and 113.312 ca/ha 

and 

99.74X of th% farnK'r» should obtain a harvest betveen 

71.6 ^ 62.566 « 9.032 /ind 134.168 cn/ha 

Although the prob,ibiUcUs have b^en shorn for ^ 1.2, & 3 standard 
deviations, by use of th<. t.nblc on page 72 th^ probability for any 
range, or the r.injw for nny d.slrod probability qaxi b*. d*ft4?rmined 
This is an extreaely us*^ful feature In loplysing sample data. 
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tMB^le 1 Probability for « Specified Raoce: 



Q. Civ«ii Che above maa ol 71.6 and f a^dard, dmv ia t ion of 
20.a56, what i« the probability chat far«er» will obtain 
a harvest beC.«)eeo 65 and 80 ca/ha? 



To convert a data iten to itaodard deviation uaita. the follovins 
forania ia employed: 

Oata It«M 

Opresaed in . Data Ite^ Value • Mgao Value 

Standard Deviation Standard Deviation Value 

Units 



Tliua 65 « 
Data Itcai 

evpreeaed in • ^^-^ 



SO Dhita ZO.BU> 



• - 0.:U64S56 or -0.3i rounded off 
Sinllarly 80 « 

- 80 ' 71.6 

20.856*1 

- 8.4 

20.856 

• ^*402761> or -f 0.40 rounded off 

frM the table 2« a standard deviation of . 32 is eqaal to a probability 
of 12.5^nd a standard deviation of .40 ie equal to a probability of 
I5.54X. Tbe specified range thus encosipaaaea a probability of 28.09t. 

I^a^le 2 Oetervining the Ean^e for a Specified Probability 

Q. Given the above swan of 71.6 and Standard Deviation of 
20.856 find the ranfe within vhich 95X of the harvaat 
is likely to occur. 

txtm table 3^51 probability occura in the range 
± 1.96 Standard Deviatiom fro« the nean. 

Since 20.856 ca/ha « I standard deviation 

20.856 X 1.96 » 1.96 standard deviaCiona 
• 40.88 ca/ha 

Hierefore the appropriate range is 

71.6 ♦ 40.88 • 30.72 to 112.48 cs/ha. 



page 72 
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orreRMiNiMc ptoaABam 



Afioth#r ucillcy of ch« norMl diftcrlbudon Is tb«c ch« PTob<biilty of 
occurT#ttf of •py ittm in a dl«crlbuclon can be d«eermiiied. given the 
dUcribucton'a oMen and aceoderd deviation. 



/ 



/ 




Stenderd Deviation 
Prdbeblllty of 
occurreoce 



-3 -2 -I «teao +1 +2 +3 

,131 2.2ia l^.B/Z 50a 84.131 97.72X 99,8^ 



This la done In effect by express Inf the value of the Item In question 
In terow of its utMrxd^vd deviation from the loean. and then mesaurlng 
the percentafe of the area under the curve al ong the '*x'* axis f rois the 
extrew left of the curve Co the value of the Item In question. 

Tbe probabilities are shown above for several selected standard 
daviationa. however they can be calculated for any value from 
- 3 standard deviations to -f 3 standard deviations . 
Smm th« footnote cn table 2, p«ge 71. 

Thus, froai owr preceding problem situation, where the mean of the 
diatributlon is 71.6 ca/ha, and the standard deviation is 20.656 ca/ha, 
if wiahed to know the probability of a fanner In thia gro*ip obtaining 
44 ca/ha wa convert the 44 ca/ha Into standard deviation units and look 
it up in the table, as fol lows- 



Data Item Expressed ^ 44 - 



in SD Units 20. ^56 

" - 2/. 6 



• - 1.32336 - 1.32 Standard Deviations rounded off 

which from table 2 u equal to 9.34 X probability. (50 - 40.66) 
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NDN - NORm OlSTKIfiUTXOfI 



Bv«a if A ««rli(» of data ia not dlscribuced in a normal fashion, 
C4»lcuIaCion of ch^ AtaiKUrd d«;^ldeioo can act 11 prove useful for 
aafuit«moC aoalyalt* ll4igardU(is af hov a svrlea la diacributed, 
ch«^ follovlnc formula can b« uavd to d«c«roiirw the nlniaasai p«rc«aea§tt 
of probabllUy of ICk^^ma thet will ba lnclud«d In a giv^^o raognf. 



AlcetnaCdly, th*f nutab^r of standard d4fvlatlona can b* d«c«r«in6d, givaa 
chv p«rc(^oCagv or proboblUcy d^^lrwd, from th*: folloiring fonaula 



Uher%; 




NS - number of gcandard devlaeiona 
froQ the neao 



MF ^ Minlnum ptrrcancage of icaaw, or 



probdbilicy ehac itraa will b« 



litKludttd viehln Ch« raoge 




Soim; useful rrftfrtncc polnt-s derived from tht abovt fomula«r 



cabulac^d b«low: 



tlluiib«ir of Standard 
Deviations from th«.- 
Mfean (WS) 



Minimum Probability 
that items will be 
includtifd in the range ^MP > 



I A 

1.22 

1.41 

1.5 

1./3 

2 



55.56 

66.6 

75 



r/.36 
32.81 

50 



2.5 
3 



eB 89 



3.16 
4 



93.75 
95 



4.47 
5 
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stMooi) euoft or tu hem 

Becau«« w baw bi^^n «#ortili« vltb vonpU data, r0tb«r thao tbir actual 
cocal populacloo. the mean cbac im have d^rlvtrd is oaiy a a^ao of cb« 
aaapU, rach«rr than clu comi: oban. B^forv pr^strocii^ otir fliMtlQga 
to aiaaagiwnc, clu»r4:forv> Ic la l«porcaii£ cbac cbla diffen^nc^ be* 
caktfn liuo cooaidcracloo. Otbcnriav our flodloga will Ut Itaic^fd to 
oaly ch« aaapU populacion ica«lf and vir trill have d«rrtvtid no benvflc 
tram aaa^ling. Ik^mol diacrlbtacion chcory can bv* ua«;d to vMtimatfi 
thu llkttllhood chac tbe truw m^tin Ilea wlchla a glv«n raogv of ch%^ 
aaiipU Mraa. By uav of cb« follovlos fonaila,^ w«^ calcalaCkf ch% 
Standard Error of th^ Htaa:* 

Wh«]r%2 

/ 2^ SIM • Staodord Error of thu: Ntfao 

SW - ^' 51 — S - Standard Dcvladoo of ch« S«^>1« 

" D « Slav of Chi* Saav>lc 

In effvct» ttw acandard t^^rror la ct acandard dvvlacion which obasurtia 
thv ifxc^nc to which values ^sCimaCcd froa aaoplea dlfft^r froo the 
truM population volu^ . 

Thua In thm for^goleg slcuacloo. wh*.re thv' sample ohran was 71.6, the 
saiapU slsitf 50, and thv sanpU standard deviation was 20.356, thv 
standard vrror of the iMran is chua:- 



' 50 



V 50 

» ^ 8.699A 
2.95 

Th« aognlcudc of ch*r maximum posslbU error can b*.- expressed by dividing 
th^r Standard Error of th-r >Kan by the Mean Its*. If. and describing it as 
a percentage thus 

Mairnlcude * SSI x IJO Where 
M 

M * nuan 

which m this cTSe Is Ll21 X 100 - 4.12 or about 4 percent 

/ 1 . 6 



•*n-r' la us^d r^ither th^n "n" where the sample slxe Is less than 30. 
If the «lae of the pop^itatlon Is known, the nbove formula Is 
modified IS follows: 



E • 1 £ ^ (i . n\\ 



Uhere 

M • Population Size 
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ccnriDSMce imaytki amd siajoabd oior cf m meam 

Thic slS'nificancv of c/ilcaloclng th* Sc.indard IKvioclon And clw 
Scind^rd Error is can now nppiv ch« findtRg> froi chtt jaapU 
•urvc'V daca to t he totjl population find by confldtfot (wlChin 
•p#cifiwd Itmicac lons) chnc ic ig nn accuracy rtrprw^ntatioo of 
ch<: cnN; >ictjacion > • 

Slnci. ch« Stlnd^J^d Error it 3 ip^clol cc«c scand^rd dyvl.icion. ict 
probcbil tcic» flr* d. Crrrtin^id from Ch« norraol curvt? In chi^ nomk 
moniwr as th^' standird d^vlacloo prwiouily d«flcrib«d, Ibue ♦ 1 
iC'indard wrror rvprrs^nts - probabillcy (or coctfixtaoct) o£ 
6^1. 26t cMt ch».' cru,' m*.on Uvg vichln chis rong^ of tha s^lc 
n^-m, Ift o„r ^xampU wh^rc ch*.' •ampU* qu-an is 71.6 And th*? 
• tindard «rror of chc nK in 2.95, th*rr«.foro gr n »cccc wlch o 
confidence r>f 6d.26^ thit ch*? cru^ mean of chc populacion li«s 
b«^ cvvcn 



n.6 > 2.95, or 68.65 and 74.55 ci/ha 
To Qbcain ch^- a.inpc> 

IX;p*?ndtng upon chv confld^nc^ wlch which wish Co «;xpr«ts our 
findings, ch*.' number of stond^rd ^rrorg of ch.. tiwon Co uCili««r 
cm gUa bw di.t.rmin<d fron tht. ^'Norowl Curve and Ri^lat^d 
^rob/7bllicy TibU'* on p.i^f^ 72. 

For <;xaoiplt;, if wifth to h.?v* t confid^nc^ of 99. 5Z, from th^ 
cnbU- - rang,: of 2.81 sc-indard error* of chv nwan would be 
n«cv«« 7ry . 

In ch», cx.impK, «tnc* I st.ind^rd error of ch*.» nmnn • 2,?5 

2.ai scindord errors of ch*. rovan would bt 2.95 X 2.61 - > 6.2893 ca/hn 

from th^ »nmpU imrin of 71. 6, or bv tw«%rn 63.3105 and 79.6695 

To Qbc^>in chv Confidence vt. 1 

Alc«rnoc«ly, if m.in^jv«wnc fipvclfl«« th« rangtf vlchin which ic 
wUh«^» chw d.3C^ prwsvnc^d, wv con indlcaCi.^ ch* confid^nc*. chac v« 
hov« in cKic rangv by cnlcul-icing is follows: 

?ton/ig%tn>fnt coUnCtfd >.rror . nuinbfc.r of scandard .jrror* of the 
I icjsndard irror mt m uCiUx«d 

For *fXan>pU. in ch*j ibov. .Icuacion, If nwnag^m^nc wanCi»d ch« answer 
wlchin I ci/h.n, our confidence would cnUulj-cod -is follovt: 

jLj • .339 yr roundt'd off .34 »tindnrd «rror» of th^' twan 
which ffora ch*/ t.ibU' glv*,« us t prcb/iblllcy of 26.62X. 
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GRftOft Of A POtCEKXACe 

Th« cofic«pCa of probability t<|U4lly appllcablt to othtr awaaurtt, 
b«sld«s th« mmn. Another awature of general Interest la the 
percentage, for Inaeance, nanagement might with to koov the extent 
to which lav productivity waa a problem In rainfed psd&y areaa. 

Ualng the data aanple on pag« 40 and making an aaauvption that 60^ ca/ha 
ia the aatitfactory cut-off point, frooi our sample of 50. ve obaarve 
that 13 of thoaa reported, or 13/50 • 26 percent fall In the problem 
area. What Inference can then be drawn about the population that vaa 
aavpled, from thla aample Information? 

rirat, we nuat determine the probable aampllng error \n the estimated 
percentage. The formula for this is as follows - 

Where 

Standard Err. r — — — - sEP - Standard Error of a PerceaCage 

of a Percentage - h * Constant (100) 

P • Sample Percentage 

N " Sample Sise 

Thus» subflicltuc tng our data In the above I 



(100 - 26) K 26 
^0 



/ 74 X 26 

I — 



- / 1924 



50 



3-^. 48 
6.2 



To gee e picture of the map.aitude of the pos -.ibU^ error, we divide the 
Standard Error r.f the Percentaj^t* by th« Sample Percentjige, and expreas 
it as a p^tr.entM^f an fcllown 

Magn I c ude ' 1^ X 1 00 
P 

Thus Che error In chu cas<» could be us much as 2:;^ x 100 • 23 85 
or almost 247.. 26 * ' 

1 *N-r' in used r^ith.-r than 'H'' where the sample $t2e Is less than 30. 
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conriDoicc cfrERVAt aud stahoard exium or a mccNiACE 

SlJBlUrly, confidence attoclated with ch« supU p€rcMtag« can b« 
cslculflced, MB it pertains Co the crue percentage dealred by aMoageMOt. 

Thus, where che sample percentage ia 261 and the ataivUrd error of the 
percentage 6.2X, we can state with a confidence of 68.261 (1 atandard 
deviation) that the true percentage of che population that la 
unaat laf ac tory Ilea between 

26 t 6.2 or beCween 19.8 and 32.2 X 

By reference Co che Ncraial Curve and Related Probabillcy Table on page 72 
che number of scandard errors of che percencage to uCllUe can be 
deCemlned foiL any desired confidence. For exaaple, to decersloe thm 
ninlmum percencage unsacisfaccory caaes wlch a confidence of 99.91, 
from che cable 3.27 scandard errors of che percencage would have Co be 
aubscracced from che sample percencage. 

Since 1 scandard error of a percencage « 6.21 
3.27 SEP - 6.2 X 3.27 - 20.27 
or a minimum of 26 * 20.27 - 5.73 ^ 
By the same token. It could be as much aa 26 20.27 « 46.27 percenc. 

Alcernacely, If oanaKemenC wanced che answer wlch a range of 5 percenc» 
we could provide chec answer, wlch che reaervaclon chac our confidence 
was noc very high, thus 

mr^,..^at tolerated error . st.nd.rd error, of th, 

I Standard error of percentage p„c.ntage uttlUed 

For example, in che above slCuaclon» a range of 5 represencs 2^ on each 
side of che sample percencage, chus 

|~ • 0.4 sCandard errors of Che percencage 
6.2 

From Che cable, chU convercs dlreccly Co a confidence level of 31.081. 

These concepcs were discussed earlier on pages lOthrough 27 in 
eacabltshing the survey co deCermine the approprlace aize sample to 
be caken, using besc guesses for the mean and the scandard deviaCion* 
wlch specified colerances. Once che aample has been Caken^ %r« merely 
reverse che process using che accual dacs drawn in che sample co deCenaioe 
chac which we had prevloualy guessed sc. 
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STAKmaD EMOt OF TH£ M£AM FOfi StlATlf lED KAJCDCM SAMPU 



TYmt forvjU for calculating ch« scandard arror ot a swan obcalnad 
through a acradflcd randon •anpia la a UccU more cuab«rsoaM. It 
If In affacc a w«lghc«d acandard arror, aloce we suae caka lato 
account Che face Chat each of the acratlf led**groupif«a" (acracua) h«a 
Ita own standard error. Flrat the maan and atandard error of each 
stratum la calculated In the laoM manner aa before, then the overall 
standard error Is calculated from the followli^ formula. 

Where 

SEM • Standard Error of Hean 
of each Stratum 

P * Weighted Percentage of 
each Stratum Population 

Conatant 100 



Standard Error of a 2 ^2 

Stratified Mean - ^ ^^qo^ P 

100 

For example, given the following situation 



A 

Province 


B 
Ha 

OeoMRed 


C 

X ot Total 
Ha Damaged 


0 E 
Stratification Ha Actually 
(Hf.i to be Surveyed) Surveyed 


Bataan 


2,000 


4 


A 

14 




25 


Rulacan 


9.250 


20 


72 




40 


M. Eclja 


9.250 


20 


72 




106 


Pampanga 


15.000 


33 


119 




98 


Pangea inan 


3.500 


8 


29 




27 


Tarlac 


7,000 


15 


54 




69 


Total 


46.000 


lOOX 


360 




375 



Standard 

Error 

3.1 
4.2 
3.5 
2.4 
1.4 
2.1 



/(3.1^ X 4^ ♦ (4.2^ X 20^ ^ (3.5^ x 20^^-. (2.4^ x 33^ > (1.4^ x H^) ♦ (2.1^ x 15^ 

4 loo2-^ 



/ (9.61 X 16) ♦ (17,64 X 400) ♦ (12,25 x 400) ^ (5.;6 X 1039) ^ (1.96 x 64) (4.a x 22^ 
/ 1X)00 ' 



r 



153. 76 ♦ 7056 ♦ 4900 ♦ 6272,64 ♦ 125.44 ♦ 992,25 
10000 



195OO,;09 • . 1.95 - 1.396 

10000 



or 1.4 roundetl off 



The percentage of «ach stracutn Co be ^urveyf»d Is used, not the 
percentage actually surveyed, otherwise scrae areas would be 
overrepreaented and others underrcpre«;ented In Che final result. 
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BSTIMATLSC CONFIDENCE IHTERVALS FROM SMAU. SAMPLES 

In the dtacufjslon ^ampit *U»f. I Indicated earlier ttuit In g«n«ral, at Uait 
30 aMfdsur«mt;ac<t shou ld be drawn t'r otn a ,^opulatlon cj make a u9«ful quantltaClv* 
• nAly«l«. In fome ^Icujtl^na howc/er, It aay be iropractical to draw this many 
aanipUs. but ruf/ertheXt-^ » an analysis U still called for. What can ona do? ' 

Om cv>rr«ctlnK «.eature which we employ to offset the anall sample slie Is to use 
••N-l" rather than "U'' ir. the various equattjns, as Indicated In the footnotes. 
A probUa remains in calculating confidence estimates ho<#ever. Cenerally» Che 
probUoi with a smmii frequency dlstribut lor^ is that it teode to be mch aore 
widely dispersed than the normal distribution of th« )>opuUclon froei which It la 
drawn. As the aampUs become smaller, the difference between thaa and the true 
population cend to become greater. 

PorCunately, for our purpoaea, a distribution has been calculated, known as 
the "Student's r\ which we can utilise to arrive at a atatement of confidence. 

The procedure is iHTwewha- different from the foregoing however. 

1. We calculate th*» Standard Error as before. 

2. Then the 't" TabW- an p«^e 73 Is used to obtain the value for 

for different sample sUes. for any specified level of confidence. 
Hnte : Instead of Sample 3Ue (N) . the coluan is headed 

"Degrees of Freedom'*, For our purposes here this is "H-l". 

Thus, for example. If we only had a sample slse of 15 and desired 
to present our findings with a confidence of the 'I" value 

Would be 2.145, corresponding to 14 degrees of freedom and 951 
probability from the table. 

3. To obtain the Ranf^e within which the true mean lies, associated 
with any given confidence level and sample sl«e. 

Multiply the Standard Error by T, 

Thus, given a standard error of 2.97 and a sassple mean of 71.6 
In the above slt^jation, the range would be 71, 6^ 

2.9/ X 2. 145 - 6,37 or 

65.23 through 77.9/. 

4. To obtain the Confidence Level, associated with any range, the 
procedure is re/crsed, thus 

Range 



Standard Error 

which must then be looked up in the table for the appropriate sample 



sice. 



Thus given a sample sixe of II, a standard error of 2.244 and 
maasgementS desire for an itn^w^r within ^ 5, the value of T Is 



- 2.228 
2.244 ^ 



which corresponds to a probability of 95X. 

If this all sounds terribly complicated, the way to avoid it is to 
take larger samples!! 
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r«ctlc*« In ord^r to Improvw rcsult«. For ^jxampli;, und^r ch« Hfisagana 
rogrom, avallstlUcy ntK* utilisation of ert.lit was ■«;«n as a awijor 
iccor which could lttcr«;.iac f^rvwrs yUlds. 

iQfWv«r possible, jiuch rccctamwndatlons ^r^ made on th*: basis of carefully 
aluiited <xp«frlmkrnt$, particularly technical riCooiBcndatlons such as 
proprluiCtf amounts ot fcrtllis«:r p*;r h*?ctart» Soiattlacs, bov«v«r when 

wane to chAngir policies. v%t oftwn have nothing bett«>r to go oo than 
tuition nnd common sens*:. At oth*<r tlBi*:s, the n««rd to do soo«thing is 

gr*at chat chtjr« Is no chance for pr«- testing. 

Chestr circumstancis, it ii .spproprlrt te that t['u: impact of th« rccosModtd 
ang«s b< i#valujc<d ss soon as practicable to dctcnalnc wh*ither the change 
s In fact bi*nt»f lcl.*l, and thus :5h..>uld be continued, or whether It was 
significant, or even d*j trlmtnt aI . in which cast? nanageoent would want 

rescind it. 

Is Is qulCif .'^ complex sr^^ for an/jlysls. ^nd pcnt:rally beyond the scop« 
this llfljltwa c^at, Ho^t^'^/^r, just to wh«t the appecitu, I*d like co 
>vlde an example of the slapUtt cf thuse correlation analysis techniques • 
war relationship b^tvecn two varl-^bl-^s, 

f following fortnul.^ c ^n b% us<d for this ^n/^lyals; 

» r • coef f Ic Unt of corrt>latlon 

y - ^ 3^ , v^rl.ibU» vcInos 

N;X* . (:x)^ M . (.Y)^ y - 2nd ' irlabU velues 

above Is qultu' c\ forn>ld«ibU> l;K)klnf, formuii. buc ictu^lly It can 

calculated without too auch difficulty, Mnd provldeis fome extremely 

ful guldar,i:e . 

I. In effect, from i p.Jil^ed su.t of datn v.ilues, t coefficient of 
^orrel^itlon "r" l« c/^lculaccd. Xhls is Ehfn compared against 
>t scalt; nnjrlng frotn - l.O to + l.O. whlcr, is inrerprcted as 
follows:- 

coEF7rci£3rr or 



- Perfect "Negative Correlation" (I.e. As 

"X' increases. "Y" decreases). 
^ No correlation discernable. 

^ Perfect "Pn»ir:ive Correlation" (t.c. As 

"X" lncrcas»i8, "Y" incrr;ases also). 

2. 3y squ^irlnr the coefficient of corr^lTtlon. the maotint of variation 
at :r ibuta^^l* Co the ^.nuVpenderc varirble can bo calculated. Thus 

rerr^nt^i^c of 

Variation of Y • iqq ,2 

attributjiMe to X 

3. Alternately, the pcrc.:nt-.f;e of . lexp in ib le variation can also 
be ldenci)!ied 

Percenc^{g>> of 

Variflttin of V - i(X) (I - r^) 

which not ?ittr Ibutably? to X 

The oiagnl<:MH^^ if the»« racnsn reni*. a <i provide facnogeiaent an 
Indication whether further Invojtig^clon Is colled for 
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LXIi£Alt COEJI£UTION Of TWO ^HSLVSUS 

Let u« lllu«tr«Ctf ch« ute of the above ComuLa vlch ao eJiMpU. 

MdnageoMnt It Interested In knowing whether the avclliblllCy of credit 
had any laipacc upon yields. Sample data revealed the follovlag: 



Independent Dependent 

Variable Variable 

X Y 

Loana^ Peaoa) Yields (ca/hay 



The following cable la theo developed to 
determine the valiiea of the varloua 

eletsent^ In the fMoajla: 



no 

210 
370 
420 
560 
640 
/70 
850 
900 



25 
14 
34 
59 
60 
43 

ai 

79 
99 



2^50 
2940 
I25a0 
247dO 
33600 
27520 
62370 
67150 
89100 



12100 
44X00 

136900 
176400 
313600 
409600 
592900 
722500 
810000 



625 
196 
1156 
34dl 
3600 
1649 
6561 
6241 
9801 



494 
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4830 £j - 
H • Nwab«r of Fair* 
Subatlcuclng tn the forrwila, 
r N ^XY 



XY - 322190 



3218100 -33510 



-^lX^-Y 



ire have 



• ^ 322 790) * (4330 x 494) 

j9 X 3218100^- 48302 x 3351oV 494^ 

. 2905110 * 238f030 



/28962900 - 2?328900 \ / 301590 - 244036 
519080 



V' 5634000 y 5 7S54 

. 519080 

2373.6 X 239.9 

Thua ^ 
and 



519080 



569436.5 



.912 
.832 



Thua the variation In yields which can be attributed to 
changea in the amount of credit Is lOO r^ or 

100 X .912^ » ^^3.2 pejcent 

and the unexplalaablf? variatLon la 

100 - 33.2 - ' . R 



Jlote: When "r" la baaed on aaiaple data, an allowance must also be taade 
for the fact that It la subject to sampling error. 



The standard error for 

Che comlatloo co#£fIcl^n.: 
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UNEAIt RAMC QADEX CX)UinATlOM 09 VdO VAAUftteS 



V,im fornoios an«ly«i» gava riaa to axcanaive aritteetlc bacmiaa it cowarad 
tha actual vaiuaa of «ach datB pair. 

A almpliflad approach It to rank ordar each data pair and than cowara tha 
runk ordara uains tha following modifiad fonnula^ 



j 61d^ 



Whara 

1 " conatant I 
6 ■ conacant 6 

d • differanca batwaan X and Y 

n • nufsbar of pairs 



Thus for tha previous Illustration wa %#ould have 

Dl f fer«>ncc 
BtrCv^ffD Rank 



Variable 
X 



no 

210 
370 
42 J 
560 
(AO 
770 
u50 

'yOO 



Rank Ordar 
X 

9 
8 

7 
6 
5 
4 
3 
2 
I 



Variable Rank Order 



3ub:jt:ituttng 



25 
14 
34 
59 
60 
43 
81 
79 
99 



60 
720 



t • 1 



and r- • .341 



Ordtfrt X aod Y 



Oif faranca 
Squared 

I 
I 
0 
I 
1 
4 
1 
I 
0 



2 . 



\ 729 - 9 y 



.083 



.91; 



10 



Th'is rjsnk ordering conalderably «tmpllfie» computation. However, It alao it 
lass accurate than u,ing th« actual data It Is a useful technlmie therefore 
vncn probing" to determine whether a correlation ^nlght exist. 



1 Kro-vii as the Spearman Rank Order CorreUtlon 

(Koto: Do ,>ot u«r? it If you h.tve "ties" In either of data series for 
jjumplo i,2,i,-i.5» 4 lnataa<l-.of 1.2,3,4) 
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AGRESSION AMLYSXS 

rri»qu*ntly, manag^mifnt deiir^^ to xmke forcc/3«c« co establlah 
rualUclc carR^fts. nnd/or make predictions for policy aaalyili, 
baBud upon current trend tnlormacion. This con be done by a 
technique known ^« regrtftslon an/ilyiU, which develops the 
line of iaatt jiquareii" In the avalUbU dntc. 

For ^xampU, continuing the previous llluatraclon whttre the 
correlation b*itw««n yUUda and loan* w.-s mad^, oaiwgcment olght 
want to dttc^rtnln* the appropriate; loan Bize to adi leve a particular 
Uvel of production, /iggumlng a Unoar caua^/cffecc relationship. 

Essentially, th^ lln*. of Uist squares Is obtained by solvlnij for 
two slmultatufoua equations with thw» data d*?ve loped for the 
correlation analysis, and then substituting the values In the 
forouln for a str^ilght line, 



^ ^ bX 



where 



Y 
X 
a 



b - 



v^lue of the Y axis data 
value of the X axis data 
the point where the 
line Intercepts the Y axis, 
and the value of x Is 0 
Che slope of the line, 
determined quantitatively 
a« Y value 
X value 



The line of l<a,t squ.ire* t, found by .solving for the following two 
vqutitlons. ^ 



where 

f Y ■ sum of Y volues 

(1) r^^Y - n/i > b x > X - sum of X values 

^ ^XY - sum of XY values 

(2) ^ XY - x/X ♦ b X^ n - number of pclrs of data 

> X^- sum of X^ values 

ISllo^ln^'j^J'""^"''"' "'^^ ^- " -hovn on th, 
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BXAMPU 07 RECRESSIOM AMAtYSIS 

from pant^ 60 

(1) 4^4 - 93 ♦ 4830 b < X • 4B30 

• 494 

(2) 322790 • 4330a ♦ 3218100b < XY • 322 790 

^X^- 3213100 

fiXBt «#« can slnpUfy m<|u(!Cion (2) by cf|vidin(: ic through by 10, chut 

(3) 32279 - 4a3r ♦ 32iai0b 

Mexc ve muae ellaiiusCtt one of ch« unknownsC^lch^r ''n** or '*b'*) froo both 
6quaclon», (I) and (3). 7hi4i wc can do by ccsdng for a oulciplltfr 
Chat will »*it 9a ifqual Co 43 3a , by dividing 483 by 9 chus:* 

^ - S3. 66666 

now multtply uquaclon (1> by the multiplier to obtain tiquatlon (4), 
and round off, thua 

(4) 26511 - 483a ♦ 259210b 

Subtract equation (4) from equation (3) 

3?279 • 483.1 > 321310b 
- 26511 • 483a ♦ 2592106 

5768 » 0 > 62600b 
Therefore - .002 

Subaeituto this value of '*b'* in equation (1) 

494 • 9^ > (4830 x .092) f . 

trinspoalng, 9.5 - 494 • 444.36 or 49.64 

therefore i - ^1:^4 . 5 

9 

These two v??lue9 for 'Vt" M\d *'b" c.?n then be substituted in the straighc 
Una equation Y • ^ bX 

Y • 5.52 ^ .0^2X 

CritphlcaUy. a line of le/^ac squares can bo plotted from any two data 
valu«2a In the t/ibl«2r. For gtx.iTople. 

Whcra X - 110 Y - 5.52 + (.092 x 110) • 5.52 10.12 - 15.64 

and where X - 90O Y • 5.52 ^ (.092 x 900) - 5.52 + 82.8 • -^.32 

By extrapolation and inspection, the values of either X ^r Y can be 
^jstlnwited for a given value of Y or X. These values can also be obtained 
by calculation, usinp either formula Y • »t + bX or X • ^ ' 

For example, to d'^temlne the appropriate loan size in order to obtain 
a harvest of 100 cn/ha, from the preceding dit.^ end as sura in^^ a linear 
relationship. 

X . - 5.52 . 94^ . 1026.96 

.092 .092 

or approximately 102 7 p«sos rounded off. 
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Sample surveyji art ott^/u rcquesceU by maniigt.oertt b^c iu::e Chey wdnt 
Infomuiclon about an <*rca of interest on which, tor one reason or 
anothtir, little ur no data exists. For exinple* to assess Ch« impact 
of 4 typhoon on rice plantings and/or tiarve!it ingb which are underway. 
Other tines new dat^ may required tor ^n linpo* cant prc^'ram or policy 
d«cialon *- such as whether to change the raue of fertilization for a 
particular <»eed variety during the dry lea^on, Socaet lines sampling Is 
seen a.i the raojit efficient method of gathering regular ^t•rie of Jata - 
such asr the Bureau of Agricultural Econ njicj Quarterly Survey on i(lce 
Product ion. 

Often however, sanple surveys are conducted to assist the proj^ratn 
manager In identifying hi.s strong and weak areas, and to Monitor the 
degree to which che proj»rani is living ur to expet tations. When regular 
program reports are rt-ceived on key inJicators trom 'Inrer^fSied'* 
pract itloners, periodic :,ainpling of data In the field 'objective" 
evaltiator<« can give indications as to the quality of those ifpcrts. 
For instance , dot; s the sample survey indicate che POiO ' lev** I of produc t Ion 
34 beinir reported, or dv)es Ic differ? If it doe<; vary, I-j it vorth 
worrying about; i,f, ii Ic "within the ballpark*'? We cnn improve upon 
the subject i/lty of this question by asking "Is tht variation 
statistically s i^nlf t -ant 

The size of the Standard Deviation Is one useful Jndic»itor rf ch: quality 
of program implement at ion. Since th<? sanple data should hrve been 
gathered in a random fashion from a relatively homogcieuus I'Opilatlon, 
the actual spread of the data should not vac/ much In absolute amount If 
all aspects of the proce-«s are well man/iged A joall standard deviation 
represents a narrow range md a relatively tightly managed prognra, 
whereas a large standard deviation represents a wic*e daCT r«in^c and 
consequently much wider tolerances, pointing the pi'^^d ir.v foilov-up 
and Improvement. Of course. "Small" tnd "T wpt-" arc relative tonns 
depeodini^ upon the subject under study *.n aj^jr It u 1 1 ur*? . Ah^^rc * 
carefully controlled exper Imonc^^I plots mry produ'^e c. sliceiitiy good 
ylelda; many Individuals wlch different ToncJ at-, ituda., farming under 
varying physical conditions will prrd'tce -riC^iy ^»a^y^n^ .-c£j1.s. 
Nevertheless, the distribution should follow normal pattern under most 
circumstances . 

When results occur whl'.h ;ire unlikely co h jv^ h^pp jned by irhance, they 
arc labelled "3 ta 1 1 sc It a 1 1 y significant". T\u>- MJtlstlc.l » lc;r If icance 
is of course based upon probability. When -^tat isn j lly i;ljMlf leant 
data are identified In projjiram analysis. thi.s an irc'cauton to 
management that somcthlnp: uni: Pial i^ happening zbar varr::ucc att -rcion. 
If we arc trying to make something, unusual happ<;a, it i<i good. Tf we 
are not It indicates that soTr<i- thing 1^ wron>i for richer Lhce is an 
anomaly in proy:ram Implementation which i rtvf r-rir^ol-.l *j.-t:ot. rtr 

the data reported i% In ►^rror. In jny ev^ nt . w^ .>^i,vi.1 r,^kc .t^ement 
aware that s^^methlnc ;:nujiual is happf^nin^:. 

Before raising Jilarnis h^ wevt-r, ^h♦* inU'.!* :is runpt < on -f a hon-^f^'^neous 
pop^ilation grouping {.tr.d -hur the f'xp<>c rat ioi, o*' .k. -^a 1 st: r " i'^n 
pattern) should Jt^rifU'd. For addt-^J confidi^v ti -.sirch.r . iov 
false/erroneou'; dac.i reports, the J>it.-s sru'*. _o •> « :.)'..k'*d rs t i yhccl>er 
it is below the ^^itnimim exp<?c t^it ions ioi ^ \iot> - .'^orm-i I 1 1 i hir 

There are u^^ver.il trv:t«5 »/hl':h an be aonlM^d t - tc rU>i-r\.irc 

their signtf icancf^, de:>enfitnjr upon tb*- iru.it'-'n S-^^:* ars vfll be 

discussed on the f?illrtw|nf p.n^efi; . 
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sicNincANce tcstinc rot a heam 

A wmnA^A/t A«ird9 d^co Co rtiiftleiC Mm In the dt^clston tudking procvst. To 
mtmt chit (W«d, r«gul:)r rwporct ars; furnl«h«d by ch^^ various op«raCtng 
d«tp<arcaMinc«, md co supplcm^nC ch«;ac, tamplv turvwy* arv conducccd on 
•pttcldl tnc^r»«c ?ir«^» whwrw ic la ooc prAcctcal co obtain r«;gular rvpordng. 
Perlodic.illy matia^^nntnt should valuaCc clw qualtcy of tea r^^gular ryporcs 
by oM^nt of an ind«p«fod€nc s^mpU* aurvwy. This it particularly n^citaary 
i#h*;r« ch« **op«rator«" uaudlly rvporc on ch«jlr own ^rtotmarK^, but ic la 
worch rvacatin^ ctwt rar<i;ly la "lOOX" r^porcing odm huodrwd ptrrcirnc 
accurate, av^n vtwn no vvacud Intirr^ata arw involved. 7h«r^ la no 
poaalbillty of attaining -ibaoluCv ccrcaincy cwn chrough aaoipting. 
h<Mr«vitfr a^iffpling rt-'aulca can b«, ^xpr«faa«.'d In Ccrma of probablUcKa. 
By aignlf lconc«» Cvactng chi.' ^ccuricy of chc rv'porCfcd d.^O ccn Ch^r*jfor* 
b« ]udg«d. 

Th«* proc«:dur*r for stgnl f Ic inc^ Ccatlng la "sa follova: 

I. Kac^bliah CK f allowing hypoCh«fsla, known la Che "Null" hypochcala:- 



Thi/rw la no aCjCjatlcnlly algnlflcanc dlf f«:r^.nc<. 
bvCwvcn th^ aampli. nk..in and Ch^ r<*porc^d nte^n 

2. DvC^mlnv ch* crlc^^rln for algnlf lc/inc«i ; chv iDlnliaua accepcable 
probablllcy th^t Che 9 -topic nk.in could hivv b*.wn drsvn from n 
populiClon wlCh the rwporCwd munn. 

3. Th^n CttaC Ch*. HypoCh«sla, 
n. CrtlculflC% "2*' whcr^ 



"Z" m S>^mpZv Mc'^n ■ RwporC^>d M^Jn 

SCTfidcrf} Error of ch*.- Simple Mfcin 

b. Look up ch^ v.nluf for *7.** In thm c.ibU on page 74. 

Z lndlc.ic«.s the prob.nblM (pi rctnCigt of occurrences) chnt 
the temple BK'Tn .in*! chu . - rccd rot: in could hnve cotitk.- from 
Ch*f a^oe popul "JClAn, 

c. I? Z IS LOWni chin rnanogctTK. nC ' a minlnmim icccpC/:blc U vwl, 
m HYPOTMSIS IS REJECTED , and wc conclude THERE IS A 
StCHI/ICAIfr DIFFERENCE, 

IF r. IS BQCAL TO OR GREATER Chan nwnagtttK.*nC * a mlnliaura 
ic rnbU Uvvl. THE HYPOTHESIS IS ACCEPTED and Uk conclude 
IS MO SICMiriCANT DIFFERENCE. 

NOTE: :>CTt liiClciUy, we cnnnoc prove or diaprjve o hypocheals. 

c-sn only Indlc.iC^ Che probability of It being •^a atnCed. 

An ttxamplw should clarify this. 

A province report* th.it the iverigi. piliy yield la 85 ca/hn. H»:>wever, 
n aimpU survey In th-C pr->vlnce Indicates th.it thw rv^r^^^. ylelri la 
only 78 cn/hn, lod chv SciBd.ird Error of th^ S.impK Me/;n la cilculnCed 
3a 3.8. 

1. Null Hypothvsln - Th^rc la no sC it I sC Ic.i I ly al^niflcTnt difference 
bi^tveen 78 ind 35 ci/h.-. 

2. Nlnliaifli acceptibU probTblllty is 51. 

b. From the tnbl%. on pngc 74 
• 1.84 • 3.291 

Since 2 la lowt r th^n m.'^n/i gemenC ' » TiinL-oum, Che HypoChvSls la 
r«J*cC*id 5nd wv conclude Chere IS i slgnlflcmC difference. 
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TYPK I AND TYPE XI ERJIOHS 

By retytn« upon th*r rtwults of slgnlf Icanc*: Cc-sca In ch« abovtr «lcu«cion in<itvigccK-nt 
run* th^ risk of isaking what tit known as a TYPE I ElUlOil. 



TIST IKFOigNCg AJID ACT lOH 

Th«n? IS a »lgnlftcant dlfferi?nce. 
Tht? HypoCh«il« L« rejcctvd. 



ACTUAL SmiATION 

1. Thcri 1$ a ttlgnlfiCAnr 
dl f ftf rencc 



HET Er 



Corr.^'.t Intt-rtnce 



There really It SO 
slpniflcanc dl f f v rt.- nee . 



TYPE i rRKCl MADE 



ManagtfixMfnt ts coo "uptight'*. 

The risk Bianagcmvnt cak^-t undv»r chests clrcumacaoce* is to critic irc the r- port in 
unjugtly. and/or look for problem* In a rvporttng sltuat lofi where none txi it. 
The chances of making tuch an error can be reduced by lo*#«rln? the mLiimua acceptabU 
probability. Tor Instance, In the last example there la no slgtaflcaac <ii:fer^nce 
at thi.' 3.2n level. 



In the event th-^t there i» no significant difference Indicated, and l\w .^p- 
is accepted, management faces another risk, known as a TYPE 'Z-, error. 



TEST IHFElgNCg AMD ACTION 



ACTUAL SITUATION 



Th«re la m significant difference. I. There Is ]» significant Correct inference 
The Hypothesis ts acci^pted. difference?. 



2. There a significant 
difference. 



TYP£ n CSSLO^ K\DE 



ManageflK-nt Is "too lax". 

Th*f risk managenikrnt takes under th^se circumstances Is to overlook poor report injR:; 
and fall to take correctlw action where It Is meded. The chances of nu^king 
•uch an error can be reduced by ralsln^g the minitnum acceptabl*> probability. 
Thus nanagement should Indicate whether It Is taori important to avoid Ty 7 errors, 
or Type 11 err^ifs. or whether both are equally as critical. 

For example If •nanageraent ' « minimum acceptable -probability had been 7% fn the 
above example. wh«r* 2 - 3.29X no significant difference would have beer -I it -ve^?. 

It would not have shown up as significant until management had raised ito crlc*-rla 
Co 3.28n. 



Study th« sketch low to make sure you understand these concepts. 



Significant 
Dl f ferenc«» 



/ ManagemantY, 

I ^tlnlmum j 
V Acceptable/ 



^ Signifies 

Oi f fcrencr 




\ Mf'an 



Reported 
Mean 
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SICHiriCAICt TCSTDB FOR A PERCDflACK 

8iio4ficai»c« (••cin« for « perctntag*? «ni|>Loy« th«i 2-t«»c tn ouch tha saa^ 
way at for a taitfaa. Th«r« an? two principal dllfcr«Rce« hJvevK^r. 

1. TTm Z-e«i«c only glvi»s accurat^i r«tulct wh«o che p^rcfc^ncagu 
ami/or cha numtar of aampl«tt ia ndlaclwly large. Th« rvle 
af thutth If to utilUa Z t<eat :#h*fn a combination of 

S^Ua""^ n rtport«d pwcaatag*^ - 500 oi «ara 

for tfxampla 10 sampl«s x 50 p^rctint 

Otbanrlaa tha dlatortloof ara too gr^fat and a mort- t»xacc 
oMtbcd aauat bn ua^d. 

2. In calculating tha atandard error of th«? tamplc percentage 

tha "rapoTtad parcantag*" U uaad Instead of cha ''•aoipla percentaga*' 
Itia formula i»: 

Z - ^^"^Itf P atcantaita - Raportad Parcantaxa 
Standard Error of Parcantage 

for axaapla, a province raports that S5X of lt« •uparvl.ad f^nnerd 

ara balng vlaltad by th<« tfxc^a«lon tachnlclan during cba ax>nth. A sampla 

•urvay of 25 farnars Indlcat*?* hovavar that only 60X wara vlaltcd. 

3TKPS: 

1. Ta«t vhathar 2 ca»c U appropriate. Kithar [ 25 x 85] or 
[25 X (lOO - 85)] ihould equal nt U^st 50O. Thciefora the 

Z taut la appropriate. 25 x 85 • 2125, 25 x (100 - 85) - 375, 

2. Eatabllsh th« null hypothatU 

para ia po agat^gtlcally a Uniflcant dlffarano; 

batvaan the ButaoU parcantaaa and tha reoorted percentag e, 

3* Managanant eatabllshat the minimum acceptable probability at 5X. 
4, Calculate Standard Error of Percentage ualng '^reported percentage". 



■J 



(100 


- P) X P 




N 






UlOO 


• 85) X 85 



Where 

P ■ Reported Percent - 85 
M - S/itnpIti Sl2*r • 25 



15 X 85 . / 1275 
^5 ^^T" 



•^'51 - 7. 14 
5. Calculate Z 

a, Z • ^ ' g5 

7.14 

- zJl 

7. 14 



- -3.5 

b. from tha table on page 74 

• 3,5 - lets than .1391 

Since 2 Is lowar than monagament ' 9 mlninmim. th* hypothesla ia 
rejected and va conclude there it a «tgnlflcant difference, 

SICIfiriCANCE TESTINC COHCU/SiOK 
Signiflcaoca taatt can be extromely u.eful In "quality control" of adminia- 
tratlva program oanagamant procewea. by checking regular reports against 
iraodOQ saaipUa. Alao ioprovamenta over tlon: c^in be eveiuated by foUowlnR 
up ao earlier random s amp la :<nd comparing the «iUnlMc.-nce of the chanKes? 
I Or (lOO * rep»:»rted fXTCenCT^to > 68 
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PRESefTATION Of RESULTS 



Th« final vcep In the survey process as far as you ere cocicerned 
Is to present the findings of the study. This Is a very critical 
phAse. In fact U 1^ the point of the whole exercise. Designing 
quesclonn^lres. Interviewing* ;ind staclsdcal manipulations of 
various kinds were Just a means to the end « providing answers to 
Bianagooent and posolbly furnishing them with soat; additional Insight* 
into a program for which they have responsibility* Many well 
conceived, planned, and executed surveys fall miserably 4t this 
stage because they do not communicate with their intend-^d audience. 
Remember oianagement haa not had the experiences that you have Just 
had in travelling, Interviewing, researching and analysing this 
survey data - so It ts difficult for them to empsthlce with ycu. 
They will only know what you tell them plus any impressions they 
may have gathered through judgement i-^ ,>lee of their own, and other 
reports. It U your job to see that t cy get the message loud and 
clear . — — 

A frequent problem Is thcTt after dol.ng all the foregoing work, survey 
technicians are reluctant to suomarlce. They want the bosn tc see 
all the detail ^f everything they did so that he doesn't "miss' 
anything. «fc>thtog U left out, no motter how Insignificant. Unfor- 
tunately In such cases he usually misses every thlaR becaus's isfter 
picking up the weighty tome and ruffling its pages, it is set aside 
until there is time to read Ic thoroughly, ^ a time which rarely 
comes to the busy executive. 

The first principle of report writing therefore is to purge 
drastically.' The second principle is to simplify what is left. 
And then, Suawrixe: If you must Include details because they are 
too precious to throw away, consider putting them in a technical 
appendix in which other researchers and technicians may delight to 
wallow but which the raaaager may Ignore if he chooses. Above all 
else provide the reader with a one page suMflrY of the purpose 
of your study, your findings and your conclusloaa. If you don't 
get It on one page, you haven't purged, simplified and sunmsrised 
enough . 

Presentation is a whole subject in itself. I will therefore limit 
myself to a few msjor points, and leave the rest to others. 
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MAJOR POIJrrS IH WRITIHC SUIVKY RETORTS 

- Avoid •*ti*chnlc3l j;irgon" unU»g you flrw sur^ that your 
IttCtiftd^fd r«ad*fr i« coflapl^tcly familiar ;^lth It. 

- Round off minil)«rrii wh*fr*v%*r po»«lbU, it won't u•u^llly 
dtttart a thing. Even chough you isay hav« b^^o gathering 
data in h^ctar«», or «v*rn tenth* of hectare*, th* 
final r*;port 1» VTltt*.n you will probably b^* dealing In 
thou«and«, t«fn« of thousandg. ^vtjn hundrwdi oithousandBi 
•o avoid data clutter and round off. 

- graph* lnstc>^d of tobUs whcrw^wr pofslbU* u.nually 
tt is thv tr^^nd of the d^t^s that U Iflvortnnt rathvr than 
th« prcct.4. Qumb«;r*. Thvr«for« identify chv point y<-u nvm 
trying to aiaRc. th<n ownk*. it, simply, 

• Wh«r^ you do use tabU^ - whcn^-wr possibU get all rnc data 
on on* pag«. Th^r^ Is nothing that will distract a r%.ad(er 
from gUanint: th.. n*.»sr3g« from your tabic mort than havinjt 
to flip pa^ca, 

TabKo should bv org.nnii.d so th.nt r, sing!.. r;>^s»ag. is 
nighlight«d, Coflipreho naive mctrixt^s of b.islc dat.T arc 
only tt#cful for researchers to lailyze th^y do not 
coMnicat«r tc ta^^nagcuKnt until th*.-y ar^ intvrprvtcd. 
If you n«vd th. cr»aipr^h^nsiv^ t-ibU - the appendix is th.* 
Plac. for it. Extract fron, ir th. point you wish to mak./, 
and th^n pr^rparo i cond^^na^d version In the t^xt ,it the 
appropriate point. 

Aft<r using a tnblc. suntruirlic in thw narntlve wh-t ch^- 
r^^-^d^r is supposed to U-.rn fron studying tt. Sorrw pvopU 
have 1 .-ai^ntal block igilnut numbers only r.-^d the- tert — 
•kipping ovwr tabKs 

If you n^^d to go into detHl on n point, ind it wouU clutter 
up thv text, 3 footaote Rcrntmbvr hovevtr chit : 

f^otnot^ 1, b.st svcn thv faot th. p on which ;he 
CK>lnt i, raised. 'Tootnocs- rdcftnte^l to rh. b..ck the 
'^ext rarvly. (if ^^r) g.c re.d ,n rditi^n th. points 
th^y ir^ clarifying. 

l»iugU sp^ce the nirr tlv. This flUa in the t'.c. of most 
research orlent.>d trilnln^ uh^rc doubU ^ipaccd tvxt i«; 
r-qulred. but unU,s 1. is n dr^ft wh. r. e:«enslv.^ r^^ic. 
!• to be •.xp^fct^d. no useful purpos. i« j^rvcd by doubU 
•p-»clng. It t^kcs the report tvlce ns bulky is It n..d b^. 
It vastes papwr. and It usually inhibits r. .dabiUty because 
il'half"^'''' t^-r.^^f,ht. pel page 
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In 4ddlclon to thx i^rllten report, b« prepared to present an 
oral hrUflnge wla**fly, charts. slld«;8 and graphs can be 

mich more cffcrctlw In getting ch^f a!*»-..gfci aci as than flumes 
of written docuounts. 



If you have to present a briefing don't go at It aIon«. 

Consult with TBedla specialists. In addition to giving yoo appropriate 

sitliwalatlng presentation techniques, and Ideas, they will help 

you avoid chv raost cotanon ^'deadly »ln*' of researchers nanely 

transposing the pages of the written report to charts, and then 

reading the words to th%; audience! 

YsHjr Jeb Is to Interpttr c the report's findings, not co read It . 
The graphics are chcr*- to help you present the aessagc. 

You imj«t practice to 'ipeak tL-xtemporaneous ly , with the graphics 
as your not«s. Tbl>! Increaaes your eye contact and rapport with 
the audience, k«<.eps them awake and you alert. You ahouldn't need 
to read the r%'port after all you sbould be aore familiar with 
It Chan anyone olic this point. Above all. In briefings speak 
loud and cU-jr If chry can't hear you or understand what you 
are saying you are not coiwminlcat Ing , and If you arc not 
communicating the results of your survey then thert wasn't 
tmjch point In dtrlng It In thf first place,' 



This bookUt was written prlnwrlly as an Initial introduction to, 

and overvl^-wi^of the statlstic^il survey and analysis function for 

the support staff of the Philippine National Food and Agriculture Coun- 

cit cwl related agencies under the Masagaoa Crop Production 

Programa . 



It la designed as a refresher cours. (in on-the-job training sessions) 
for those who have forgotten most, if not all of the statlatics 
that they had in school, and for those who for om reason or 
another n«v«r learned. Subsequent usr; is intunded as a ready 
reference, with ''cook-book** examples to Improvt recall for most 
of the fonaulae when the need /irises. 

Obviously there is much more to the subiect than Is contained 
herein. A number of topics worthy of extensive treatment have been 
simplified and suniaarlzed. while others have been completely Ignored. 
In doin g this. I have tried to follow the "mini-skirt*^ principle 

^••Pio* te long enough to cover the subject, and at the Bame 
time, short enough to remain interesting! 

Thus there should be plenty to appreciate and ab»orb mnfl if it is sU 
applied to everyday operations wh.. r*' appropriate, it should result 
In s significant tiaprovement In program twnltorlng «nd management. 
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1. O5l21><*el665l23l6,Jl24;50647 >4l' 9223 5 9 6 5 2 0 6 

2. & J 90^.^ 560203/^10540445 9 9140414601419 

3. J75l317o906l427729l;, 4i563433;42547360932 

4. 02622410261 Od7j4129j2l52 9 2219911J652620I 
>. * J I 2 (i 1 J 0 J d 6 2 9 7 6 9 t 2 9 3 2 3 S 1 3 7 J 6 2 7 4 ; 5 3 1 2 5 4 

.. 57j-jdl39J<J J554a6iJ602195454454." 5955142 

7. S^>31637723002 ) 42142426664210675/23835352 

.. «^ 3497 2 7625 9 76/324972422 '30302 9 332712349 

... 516325^; 9^27 y 736t!5636S46570040-<l3d596436 

to. I 2 J ' 4 3 ; i 6 J 6 7 2 0 2 4 5 I 9 9 2 7 9 0 J I 3 3 3 I 4 ,1 3 2 1 2 J 3 5 7 
5'^-'*^''^<4C?03 2 0167i33362l556A047l614594 

l^- 51i75o'.«>lll9;3625SJ946569309j; •5 765733398 

U. 3 9 1 3 3 > a ) 9 3 3 ; J I 9 3 5 0 9 3 6 6 5 1 9 7 9 1 7 2 7 2 7 6 4 6 6 4 4 6 

14. 2 4 3 4 1 0 1.;;; i 9 ; 3 1 l < 4 2 1 2 9 a 6 1 3 7 3 7 S 4 ? 2 8 4 9 2 I I 

Ij. S 0 1 i '5 :t 4 7 4 6 J i 3 0 2 I 3 2 6 4 0 7 5 9 3 5 7 1 4 0 6 C, 3 3 1 1 5 9 

1- • 2 3 1 I 2 4 2 0 0 0 9 I I 0 2 3 4 3 5 3 0 3 2 6 4 2 . 5 2 f ^ . , 9 7 4 6 1 0 6 3 

W. 4 5 2 0 6 > 3 3 0 0 3 3 6 J » 3 9 9 6 3 3 2 6 0 4 9 3 9 2 9 0 1 8 3 6 3 6 3 9 0 

U. i '5' I 6 5 9 I 9 5 6 4 0 5 1 7 3 3 9 9 2 0 7 3 3 3 5 3 3 0 0 4 I 4 6 2 8 5 I 

I.. 523 29011/20 3 / 1 5 1!4671479J275433731624343 

*w. <JOl J 436233 1 9 43^33 6 6991392329323643333129 

^l. 1 2 6 6 4 0 : J 9 4 3 2 3 7 3 3 3 3 ; 3 2 3 0 3 0 I 0 4 6 7 I 2 6 7 6 6 5 6 

2... Il6''44b262 5 30 67f,4. , U3397 v, 2352400011309136 
>'»'*29:323 9 ii)3O7733043Sl94O 3 16220943740 

24. i 2 I 5 1 2 3 3 I 4 I 0 ^ 4 J 9 3 3 ) 3 3 3 6 9 9 3 2 I I 1 3 ) I 0 6 3 3 3 

ij. 3 3 / 9 9 6 3 2 I 3 9 3 U » 3 7 < 3 0 6 I 2 3 7 3 2 3 6 7 1 7 3 2 0 4 7 0 4 

-I . 0 9 I 2 3 9 3 3 •) 1 3 I 1 o ^ 2 4 6 6 4 I 6 4 3 1 0 3 3 6 3 9 2 4 2 4 6 7 
' 4 0 9 3 4 4 2 3 3 t> ' 6 0 2 2 1 6 1 i / 2 3 3 6 9 I 0 3 8 6 0 9 3 2 0 7 0 6 

t •• ' ; ^ ' ^ ^ ' ^ i ''^ - 1 ' J 4 b ; 6 7 2 3 0 5 6 7 9 1 I 7 2 4 4 i 4 6 6 0 4 3 0 

i".' a ; ! ^ ^ ^ ' ^ ^ ^ ' ^ ^ ^ ^ ' ^ ' 2 3 2 3 5 7 3 3 4 I 2 4 6 

30. '»i^l5^50643O924003r.3l9 6 90666 3 2 3231733150 

31. 7235345/756 '-''Olifc-), 9 99750105 0 2733423085 

32. 1 2 9 7 9 0 3 7 2 0 9 2 7 5 4 ; 0 9 I 1 , 3 2 4 0 1 J 7 3 0 9 6 1 <. 7 6 4 4 3 3 

i ! ;l ^ 7 . ^ ^ ^ ^ ° ^ ^ ^ ^ ^ J ° " *^ ^ 0 7 7 9 4 6 0 4 7 3 4 9 6 6 6 

3<». 490761343 9 29 2.^423 



o w ; . t . ' ^ ^ ^ " ' • ^ * 4 4 I 0 6 / 6 7 0 1 7 : 3 9 4 3 1 7 6 0 3 3 

^ • 0 3 4 / 4 ' ^ 0 2 ■ i ; 0 . ) 3 1 ) . 4 6 J 1 4 ) 3 3 0 3 5 0 2 9 1 0 3 7 1 

i.'- J ; ] ' 0 ' t ■> 1 3 i 3 6 4 9 3 3 •) U 5 6 3 .• J I 3 1 6 4 4 6 3 5 0 0 5 8 

J • ' 3 3 3 7 6 ; 9 2 3 6 0 0 4 3 / 0 i 2 I I '> 3 7 0 6 3 / 1 9 3 9 3 4 0 9 1 3 2 

3;. 4 5 y 6 3 7 3 6 0 ; 6 3 0 6 2 7 J 3 0 »W o 0 4 3 / 6 6 0 -n 5 2 3 S 3 4 7 5 0 8 

^ ^ t f w ^1 ^ ' ' ' ' ^ ■' " • ^ ° ' ^ ' J 2 1 3 3 . 1 I 9 ; 9 5 4 7 6 

41. 6 6 9 1 3 6 0 6-^46, J 4 7 3 9 5 2 J 0 2 0 4 J 0 4 i j 3 2 7 0 2 9 0 1 5 4 2 

42. 7 4 a 5 9 6 2 1 3 5 0 9 2 3 4 4 ; J 6 ; T 3 0 4 7 6 > 4 3 4 1 2 1 2 4 9 1 0 8 7 

L'- : ; 9 , ! ' t ' ' ' ; ^ ' ^ ^ ' ' ^ ^ ^ ' ^ ^ ^ ^ 0 0 1 6 ; 3 1 6 9 7 

! a 2 ? t f ' ; ? 1 ' ' ^ ^ ' 6 4 1 ; . I , 3 3 3 1 4 0 9 4 6 7 7 3 

4j. 2 2 1 2 4 U 1 ; 3 4 1 5 J 0 t, ; 2 3 3 3 0 7 3 7 9 2 9 3 3 7 7 3 4 1 2 0 8 3 9 

Source; a MtlUor, Random OL^Us with 100. COO Normal Deviates. Rand Corporation; 
The Free Pre«3. Gl<!nc.:)c. tUinois, 1936. 
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THE ^^ORMAL DISTRIBUTION aavE 
(One Sldt: of the Heun) 

P«rc*ot«ge of all valu^ii tncluded within th* range formed by the m«an plus, (or 
•lmi«) « ip«cttUd number of gtaadard devUcloa <SD) unlci. To calculate cuaOTatlvc 
probabt I iti^ji foot not* to low - 
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Footnoto : 



T^> c/ilcuUtr curm^laclvf. probabl 1 1 1 1^.^ locac- the value for the stanoard 
d*'/latloa above. Then. 

tf ch« %\fr\ \% > add 50. For exampir > fSD - 50 + 34.13 * ^UATL 



EKLC 



if r h»:' Ai^r\ Is ' Hubt rnc c f r >m '>0 . f*:'5r Lx:^mpU - I SD 



50 



34.13 - \h,^rx. 



Source: Derived ^tom Stat Istlc. for Marui^em-nt. B J. .Mandcl, Dangary Publiahlng Co. 
MlClmorv, .Hd. 1966. App«iYdix C. 
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66.30 
71.08 
75.^0 
79.2'^ 
32.6? 
3j.53 
33.12 
90.30 
92.16 
93.72 
9*. GO 
9<fi . 30 
96.92 
97.62 
93 . V9 

^:8.62 
o 5 , 

•*9.i2 
"^42 
99. 5i 



?9 
9,. 



70 

/3 

63 
92 



99. y4 

99.93 
99.93 
90.^3 
100.00 



05.58 
.3.50 
21.28 
28.66 
36. 16 
^»J.14 
^.9.72 
55.36 
61.55 
66.80 
71, S4 
7 ': . 30 

/9.6C 

82.94 

85.84 

33.36 

90.50 

32.32 

93.36 

95.12 

3r. . !6 

^^7.00 

9; .63 

'^e.22 

^3.o4 

>3.' ' 

99.24 

99. 

99. 53 

v>. 70 
73 

^4 



99 

QC 

?>. 32 
99.94 
99.96 
^9.93 
99.93 
99.93 
100.00 



06.3d 

14.28 

22.06 

29.60 

36.33 

43.80 

50.2/, 

56.46 

62.12 

67. -iO 

71.93 

70.20 

7i^.r4 

83.24 

36.12 

33.58 

9C.70 

92.50 

93. ?8 

r5.22 

96.24 

97.08 

97.74 

93.26 

9>>.6^ 

" '.C! 

:?9.26 

90.46 
9?. 60 
C9.72 
99.80 
99. C6 
99.90 
99 92 
99.94 
99.36 
99.98 
99.98 
99.93 
100.00 



07.18 
13.06 
22.82 
30.34 
37.58 
44.48 
50.98 
57.04 
62.66 
67.78 
72.22 
76.60 
80.3^ 
83.54 
36.36 
88.82 
90.90 
92.66 
94.12 
95.34 
96.34 
97.14 
97.80 
98.32 
98.72 
99.04 
99.28 
99.48 
99.62 
99.72 
99.80 
99.86 
99.90 
99.94 
99.96 
99.96 
99.98 
99.98 
99.98 
100.00 



Source. 
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sTuoetrr oimiBirrioH 



V«lu« of for 


eh« following Percentage Confidence 


L«v«l« 


D«gVt«« 












of 9r««doai* 


aox 


90X 


95X 


96X 


99% 


1 


3.078 


6.314 


12.706 


31.821 


Oj. 03 / 


2 


1.886 


2.920 


4.303 


6.965 


7.92^ 




1 fk'hfk 

& • OJO 


A. J^J 


3, 182 


4.541 




4 


K533 


2.132 


2.776 


3.747 


4.604 


5 


1.476 


2.015 


2.571 


3.365 


4.032 


6 


1.440 


1.943 


2.447 


3.143 


J. /u/ 


7 


1.415 


1.895 


2.365 


2.998 


3.499 






l.ooU 


2.306 


2.896 


J. 355 


9 


1.383 


1.833 


2.262 


2.821 


3.250 


10 


1.372 


1.812 


2.228 


2.764 


3.169 


11 


1.363 


1.796 


2.201 


a. 718 


J» 106 


12 


1.356 


1.782 


2.179 


2.681 


3.055 


13 




t in 


2 . 160 


2.650 


J. 012 


14 


1.345 


1.761 


2.145 


2.624 


2,977 


15 


1.341 


1.753 


2.131 


2.602 


2.947 


16 


1.337 


1.746 


2.120 


2.583 


2.921 


17 


1.333 


1.740 


2.110 


2.567 


2.898 


18 


1.330 


1.734 


2. 101 




2.878 


19 


1.328 


1.729 


2.093 


2.539 


2.861 


AW 




1 .725 


2.086 


2.528 


2.845 


21 


1.323 


1.721 


2.080 


2.518 


2.831 


22 


1.321 


1.717 


2.074 


2.508 


2.819 


23 


1.319 


1.714 


2.069 


2.500 


2.807 


24 


1.318 


1.711 


2.064 


2.4$2 


2.797 


23 


1.316 


1.708 


2.060 


2.485 


2.787 


26 


1.315 


1.706 


2.056 


2.479 


2.779 


27 


1.314 


1.703 


2.052 


2.473 


2.771 


28 


1.313 


1.701 


2.048 


2.467 


2.763 


29 


1.311 


1.699 


2.045 


2.462 


2.>56 


30 


1.310 


1.697 


2.042 


2.457 


?.;50 


*# 


20X 


lOX 


51 


21 





* **PtgrM« of rrcedom" i» « stecUiical ctm which vpwntm thm nuidber 
of intependenc pi«c«« of InfonMCion available about the variability 
of m population. There la no variability in a saaple of one, one 
degree of freedom in a sample of two, and so forth. Each additional 
observation adds om additional independent piece of information 
about the population variance. In general, in a •«^>la siae of "n**, 
t^re are "n-l** degrees of freedom. For determining correlations 
between two variables, in a sample slse of "n- pairs, there are 
'•n-2'* degreea of freedom. 

** th« table is read from the foot, the tabled values are to be 

prefixed with a negative sign. 

Source: Derived from fisher and Yates' Statiatical T^bUs for 
giolofical. A#rriculturel end Medical Research, 
Oliver and Boyd» Ltd., Edinburfh. 
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TABU 5 

facmuci or w.t tail or ths normal curve 

AT smCTEB VALUES OF Z FROrt THE AAXTHMETIC MEAN 



»00 *0l .02 .03 .04 .05 .06 .07 .08 ,09 

50.00 49.60 49.20 43. M 48.40 48.01 47, 61 47.21 46.81 46.41 

46.02 45.62 45.22 44.93 44.43 44.04 43.64 43.25 42.86 42.47 

42.07 41.68 41.29 40.90 40.52 40.13 39.74 39.36 38.97 3S,59 
38.21 37.33 37.45 37.07 36.69 36.52 35.94 35.57 35.20 34.83 
34.46 34.09 33.72 33.36 33.00 32.64 32.28 31.92 31.56 31.21 
30.85 30.50 30.15 29.81 29.46 29.12 28.77 28.43 28.10 ?^ 76 

27.43 27.0? 26. 76 26.43 26.11 25.78 25.46 25.14 24.83 24*51 

24.20 23.89 23.58 23.27 22.96 22.66 22.36 22.06 21.77 21.48 

21.19 20.90 20.61 20.33 20.05 19.77 19.49 19.22 18.94 18.67 

18.41 13.14 17.88 17.62 17.36 17. II 16.85 16,60 16.35 16.11 

15.37 15.62 15.39 15.15 14,^2 14.69 14.46 14.23 14.01 13.79 

13.57 13.35 13.14 12.92 12.71 12.51 12.30 12.10 11.90 11.70 

11.51 11.31 11.12 10.93 10.75 10.56 10.33 10.20 10.03 09.85 

09.68 09.51 09.34 09.13 09.01 08. B5 08.69 08.53 08.38 08.23 

08.08 07.93 07.78 07.64 37.49 07.35 07.21 07.08 06.94 06.81 
06.68 06.55 06.43 06.30 06.18 06.06 05.94 05.82 05.71 05.59 

05.48 05.37 05.26 05.16 05.05 04.95 04.85 04.75 04.65 04.55 

04.46 04.36 04.27 04.18 04.09 04.01 03.92 03.34 03.75 03.67 

03.59 03.51 03.44 03.36 03.29 03.22 03.14 03.07 03.01 02.94 

02.87 02.31 02.74 02.66 J2.62 02.56 02.50 02.44 02.39 02.33 

02.28 02.22 02.17 02.12 02.07 02.02 01.97 01.92 01.88 01.83 

01.79 01.74 01.70 01.66 01.62 01.58 01.54 01.50 01.46 01.43 

01.39 01.3* 01.32 01.29 01.25 01.22 01.19 01.16 01.13 01.10 

01.07 01.04 01.02 00.990 00.964 00.935 00.914 00.889 00.866 00.842 

00.820 00.798 00.776 00.755 00.754 OOrlU 00.655 00.676 00.657 00.639 

00.621 00.604 00.587 00.570 00.554 00.539 00.523 00.508 00.494 00.480 

00.466 00.453 00.440 00.427 00.415 00.4^2 00.391 00.379 00.368 00.337 

00.347 00.336 00.326 00.317 00.307 00.298 00.290 00.280 00.272 00.264 

00.256 00.248 00.240 00.233 00.226 00.219 00.212 00.205 00.199 00.193 

00.187 00.181 00.175 00.169 00.164 00.159 00.154 00.149 00.144 00.139 



Source: V^rivtd from TabUa of Areas in Two TalU srtd in One Tail of the 
Mormal Curve, by Frederick E. Croxton. Copyright, 1949. by 
Prentice HjII. Inc. 
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rh«fre la miich ttK>re acaClstKal **knowhow" chdn Is covered by 
chl« handbook. Th^jre arv jIso Innumerable texts {>n the 
subject In race. )Li'Jr*-«^t ftotj the quantity, on€ can imply 
that th#fe U boiL'h extensive teit need to dissemtruite and 
to receive *t3t i^jC ical ktvowlcd;^ . Unfortuaately , since 
okichemac U-j in i ac iroct; ot caacisc aotacion, many of the 
<^xp«tC« v r 1 1 e JuoiiC .tat la tic a in the Atauwr style ionf on 
tymboio^y *«nd formulae but ahor" on explanations. If you 
have a ''uatheouit lc<fil mind" and can f^ramp equations and 
tbelr implications lead'ly the literature Is wide open to 
you, and there l.i plvuiy to choose from. Otherwise you can 
quickly v€t lost pa'-ticularlv in self-study and become 
d * scouraf rd , 

Three jpxtremely use^'ul readable b<^oks fr^>n» which I personally 
h«v<* ^eneftttrfd. dnd recommend to the reader who wishes to 
pr'>i^re9S furt h*? r , jre as fol lows : - 

S.J. M«rMJcl. Statistics for Management , Dan^'ary 

Piibllihlnj' Company, Baltlmoiw. Maryland, 1966 

M..;. Hcjroney, Facts irom Fi/urea , Penpuin 6<^,tk8. 
t)j U itnore . Maryland . 1962 

0. How to Lie with Statistic^ . W. W. f*orton & Co.. 

New York, 1^5** 
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